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Our DASH-1"Is A Master At Schematic Design. 
Now Meet DASH, Our Ph.D! 


DASH-1...A Master At The Game 
DASH-1 has already proven its 
incredible value to design engineers 
by creating perfect schematics and 

related documentation on an IBM 
PC, XT or AT in a fraction of the time 
it would take using old-fashioned 
manual methods. 


Meet DASH-2...Our Enhanced Ph.D. 


Now DASH-2 makes you even more 
productive with a coordinated set of 
new enhancements using FutureNet's 
graphics controller and mouse. 

Here's what our “Graduate” gives 
you: Tag And Drag: Allows you to pick 
an alphanumeric field, symbol, or 
drawing area and drag it across the 
screen while maintaining all connec- 
tions. Real Time Rubber Banding: 
FutureNet, DASH and STRIDES are trademarks of FutureNet 
Corporation. IBM is a registered trademark of the IBM 
Corporation. CADAT is a trademark of HHB Softron, Inc. 

DASH CAD Translators (Partial List): APPLICON, CADAM, 


CADAT, CALAY, CALMA, CBDS, COMPUTERVISION, 
GERBER, RACAL-REDAC, SCICARDS, TEGAS. 


Authorized : ° Value-Added Dealer 


Simplifies cleanup since all connecting 
lines follow along at right angles as 
symbols or areas are moved. Snap 
To Closest Pin: When drawing wires, 
you merely have to position the cursor 
in the vicinity of a pin. Connections are 
automatically snapped into place. 
DASH-2 Also Provides: Area Defini- 
tion using the Mouse, Auto Pan, Multi- 
Level Zoom, Insert Alohanumeric Field, 
Window Save, On-Line Help Screen, 
On-Line Parts Selection and Execute 
DOS Commands. 


DASH Is Multilingual 

Our DASH translators interface 
with virtually all CAD systems. And we 
also provide direct connection to DEC, 
IBM and other computers. Other tools 
include the STRIDES hierarchical 


option which handles up to 99 levels of 
nesting, perfect for VLSI designs...and 
CADAT logic and fault simulation that 
can handle designs of up to 10,000 
gates right at your desk and up to 
100,000 gates using our CAD translator! 


Our Graduates Work Cheap 

The DASH-2 add-on package is just 
$5980 for the IBM PC and $6280 for the 
XT or AT. Complete systems are avail- 
able including the IBM computer and 
printer for less than $10,000! If you 
already own a DASH-1 you can up- 
grade it to a DASH-2 in the field for 
merely $250. 

If you're designing schematics you 
should graduate to DASH. Call for the 
whole story. 

Productivity of the Future... today. 


FutureNet Corporation e 6709 Independence Avenue 


Canoga Park, CA 91303 @ TWX: 910-494-2681 


(818) 700-0691 
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Rent or Lease from: 
United States Instrument Rentals, Inc. 
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Nowa second source is your first choice 
for smart alphanumeric displays. 


If you’ve been 
buying smart alpha- 
numeric displays from 
Litronix, then here's 
great news. Now you 
can get a smart display 
from a second source— 
Hewlett-Packard. And 
your first HP display 
is free just for sending us 
your old Litronix part. 

But a free display 
is only part of the story 
—HP’s alphanumerics 
are a better buy. First, our 
displays have several 
product advantages; and 
second, they’re backed 
by our world-wide sales 
force and complete 
technical support. 


Ours are 

compatible with 

theirs — and better. 
HP’s new four- 


character HPDL-2416 ka nainene 
Displays are pin-for-pin compatible 
with the other guy’s. So you don't 
have to redesign anything. But there 
are some notable differences that 

we know you'll like. For example, 


HP offers: 


e A faster IC access time making 
it directly compatible with your 


microprocessor. 


e Better ESD protection, featuring 
larger buffer diodes for better 


protection. 


CG08409 


e Wave solderability 
for faster and lower 
cost assembly. 


| 
| 
i 
e Industry standard | 
of <2t° In the U.S. il 
TTL compatibility tte: Hewlett-Packard 
of 2.0 volts. Rag Se ea 
e A wider operating | CA 94303. In Europe: 
tt- . 
temperature range | Nederland BV. Casual 
p Se, | 
Mailing Department, 
—20C degrees to | PO. Box 529, 
AMA 
+70C degrees. | "The Netherlands. 
Let us prove *s 


our claims by 

making HP your first choice for 
smart alphanumeric displays. So 
trade in and trade up. Send us one 
of your old Litronix displays and 


welll send you one of ours. 
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Yes! I want to trade in and trade up. 
Yes, please send me a free HPDL-2416 smart alpha- 
numeric display. Enclosed is my old Litronix part. 


Name 
Company 
Address 
City. 

Zip 


My application is 
(Poby 


For pricing and 
delivery, contact your 
local Hewlett-Packard 
authorized components 
distributor. In the 
U.S., call Hall-Mark, 
Hamilton/Avnet, 
or Schweber. In Canada, 
call Hamilton/Avnet 
or Zentronics, Ltd. For 
more information, 
call your local HP sales 
office listed in the 
telephone directory 
white pages and ask 
for the Components 
Department. 


State 
Phone 


1-1-85 (Issue) 


HP: The right choices 
for smart alphanumeric 


displays. 
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Next ElectronicsWeek 


Winter CES beams spotlight on consumer technologies to watch 


The bills for Christmas 1984 may still be unpaid, but the consumer electron- 
ics people are about to assemble in Las Vegas to decide which technologies to 
put their money on for the Christmas 1985 selling season. One early-line 
favorite is the product that is based on modified industrial technology; one 
example is the robot for the home. That, among other entries, will be 
paraded at the Winter Consumer Electronics Show, one of the most impor- 
tant events in that segment of the electronics business. For a sneak preview of 
what the trend is leading to, see the special technology report in the next 
issue of Electronics Week. 


Get the answers to questions about new digitizing scopes 


What does “random repetitive sampling” mean? Why would anyone want to 
use it? How does it compare to other sampling techniques and to analog, 
real-time oscillography? These questions are the key to understanding the 
contributions of the new digitizing oscilloscopes entering the marketplace. 
Where to find the answers? An article in the next ElectronicsWeek has them. 


Looking ahead in ElectronicsWeek 


ElectronicsWeek’s annual Award for Achievement will be announced in the 
Jan. 14 issue. This year’s winner will join a list of illustrious names in the 
electronics industries that includes luminaries from such fields as semicon- 
ductors, components, computers, and software. The first winner, in 1974, was 
Gordon E. Moore, chairman of Intel Corp. Among those following him have 
been the four developers of integrated injection logic (I’L); Richard Dobkin, 
for linear-circuit development; Paul Richman, for advanced developments in 
MOS technology; Carver Mead and Lynn Conway, for work in structuring 
the design of VLSI curcuits; and Ken Thompson and Dennis L. Ritchie, for 
developing the computer operating system Unix as well as the high-level 
language C. 
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Technology Around the World 


Semicustom ICs Toshiba Corp. is using the masks of existing CMOS 








large-scale ICs on a single chip and then interconnecting 





them as if they were hybrid components, speeding semicustom circuit design 17 


Satellites When new telecommunications laws take effect 








in Japan on April 1, U.S. satellite builders will be able to enter 


the Japanese market. But uncertainties about Japanese aims persist 20 





Testing Laser lights the way to fast GaAs IC tests 23 


Telematica seeks to crack U.S market 51 
0 
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Dream with confidence. 

When was the last time you really sat 
pack and thought big thoughts? Those 
rare moments where the energy of 
abstract ideas triggers possibilities? 
Those times when you can’t write fast 
2nough to record the idea? The precise 
minute when creative art enters the realm 
of scientific possibility? At Belden we 
delieve we can help you transform your 
Jreams into reality. : 


Execute your design vision. 

The movement from abstract to concrete, 
rom concept to system, demands the 
ntegration of design possibilities. The 
avolution of technology and the conver- 
yence of data, audio and video signal 
ransmissions press the very limits of 

he possible. 


[he art of the possible becomes the sci- 
nce of reality every day at our Technical 
esearch Center. Our engineers, while 
2nNgaged in long distance ideas, simulta- 
1eously determine real design possibili- 
ies. The search for the best design— 
est being a design resulting in cable that 
an be economically manufactured to 
satisfy your requirements—is our mission. 


\nd it’s available to you. We work with 
he major OEM's, individually and in 
seminars, to define problems, explore 
est parameters and help guide in the 
election of the appropriate solution. 


rere is no equal. 


Selden 1984 
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YOUR 
ABILITY TO 
EXECUTE 


SUCCESS 


How Belden 
transforms your dreams 
into reality 








Introducing electronic transformation. 
We invite your design questions and 
problems. We've even designed and pat- 
ented a method of testing for transfer 
impedance to provide more exacting and 
repeatable measurements of cable 
shielding. This new design allows the 
prior preparation of test samples, resulting 
in faster and more accurate test results. 


Ourleadershipin g 
shielding tech- 
nology helps you 
uncover interfer- 
ence problems 

at the sys- 

tems design 

stage. Our 
experience in this 
highly special- 
ized field of electronics can be found in 
solutions developed for the military 
(including TEMPEST requirements), 
instrumentation and process control 
industries, local area networks and CATV. 


Your search for knowledge. 

Information and knowledge are the fuels 
of innovation. They allow us to dream. 
And transform those dreams into design 
realities. We encourage you not only to 
dream, but to call when inspiration strikes. 
Belden Electronic Wire and Cable, P.O. 
Box 1980, Richmond, IN 47375. Phone: 
317-983-5200. 


COOPER 
INDUSTRIES 
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Special Technology Reports 


World Markets Good gains are in store for major markets in 1985 














despite signs of a slowdown in the overall growth 





of the world’s economies. Annual forecast shows worldwide 





production of electronics equipment will increase to $492.5 billion 61 





Semiconductors MOS technology is meeting the radiation challenge. 





The new generation of MOS chips has geometries 





~ and processing techniques that stand up to X and gamma rays 89 


New Products 


Modular Circuits Data-acquisition and modem-interface modules 





Modular spectrum analyzer covers 100 Hz to 325 GHz 112 

Power Supplies Dc-to-dc converters weigh in at 3.5 oz 113 

Software Software models complex geometries in 3-d 

Design software handles wrapped-wire products 121 

Departments Previews 2 Up Front 8 Meetings 12 ElectronicsWeek Index 40 
New Literature 125 Editorial 132 


Communications Circuits link digital phones with voice/data PBX 111 
Instruments Satellite TV transmitter tests DBS-TV receivers 
Production Equipment Automated system cleans circuit boards fast 116 
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— You Owe Ir To YOURSELF 
_ To CHOosE From THE BEsT. 





Choosing the right logic analyzer 
can be tough. But one thing is 
clear—you want all the advantages 
you know you can count on from 

the performance leaders. 


EVEN AMONG THE LEADERS, 
THE DIFFERENCES CAN BE 
SIGNIFICANT. 


For example, not all the top logic 
analyzers give you 200 MHz timing. 
Or highly sophisticated linkage 
and interactive/analysis. Or 1000- 
word deep data collection and 

auxiliary memories. Or an easy-to- 
_use ASCII keyboard. Or floppy disk 


data storage. Only Nicolet’ 800 


ee 





a HP 1630 








: series gives you all these advantages. 
In the end, though, it’s Nicolet’s 


unmatched price/performance ratio 


that’s the most important difference. 


SOME LOGIC ANALYSIS SYSTEMS 
GROW WITH YOUR NEEDS. 
SOME DON’T. 


Only Nicolet makes it easy and 
inexpensive to enhance perform- 
ance—not just add channels—any 
time you need it. And the NPC-800 
Series gives you fie instruments to 
choose from starting at $7950, and 


more options than anyone else in the 


industry: Waveform Recorder, Per- 
formance Analysis, CT/SA, Com- 
puter/TEEE-488 Controller, Printer 
Software, Non-Volatile Memory, Dot 


Matrix Printer, and Second Disk Drive. 










NPC 800 SERIES 


When you really think about it, _ 








the only way to be sure is to let the 
best logic analyzers prove what 
they can do—for you. When it 
comes to capability, versatility, and 
performance, there’s really only one 
choice. For a Logic Analyzer Com- 
parison Chart, call: (800) NICOLET 
or (415) 490-8300 (inside CA). 
Nicolet Paratronics Corporation, 201 
Fourier Ave., Fremont, CA 94539. 4 


Finke 


icolet 
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UP FRONT 






Dispute continues over review rights on high-technology exports 


The Departments of Commerce and Defense are still wrangling over which of 
the two should have the right to review applications for licenses to export 
commercial high-technology products to non-Warsaw Pact nations. Assistant 
secretary of Defense Richard N. Perle last week accused the Commerce 
Department of reneging on an oral agreement between Perle and Under 
Secretary of Commerce for International Trade Lionel H. Olmer to give that 
review role to the DOD. Perle says a written memo cementing the deal was 
never signed because Commerce Secretary Malcolm Baldrige refused to 
approve it. The memo is now on President Reagan’s desk, where the matter 
is expected to be resolved “in a couple of weeks,’’ according to Baldrige. 


















Ada aided by increase in compiler validations 





The Defense Department's Ada programming language gained momentum 
last month with the validation of compilers by Alsys Inc., Waltham, Mass., and 
Verdix Corp., McLean, Va. This follows the recent validation of releases 
developed at the University of Karlsruhe, West Germany, and at Dansk Data- 
matik Center, Lyngby, Denmark. The Alsys offering, a VAX/VMS-to-MC6800/ 
Unix cross-compiler, was the first compiler to be validated at a U.S. Defense 
Department center in France. Verdix’s compiler generates code on Digital 
Equipment Corp. VAX hardware running AT&T Co.’s Unix operating system. 
The Karlsruhe VAX/VMS compiler, also known as the Systeam compiler, is 
the basis for work being done by the Ada Development Group of Perkin-Elmer 
Corp., Oceanport, N.J., for a compiler for their Series 3200 processors. 


Legislation opening up Japanese telecom market passed 


Japan's long-awaited telecommunications reform laws will take effect on April 
1, following their passage by the Diet. The laws will turn Nippon Telegraph 
and Telephone Public Corp. into a private firm and divide the Japanese 
market between common-carrier and value-added-network enterprises. For- 
eign firms are excluded from common-carrier services, but the VANs are 
open to all comers. NIT president Hisashi Shinto said the new market struc- 
ture will not change his policy on foreign procurement: ‘ ‘The best product at 
the best price’ is my rule, and will continue to be.’’ Asked if overall purchases 
from U.S. sources would increase, Shinto replied, ‘On hardware, | am very 
pessimistic. On software—and | am using a broad definition that includes 
research and develooment—purchases from the U.S. should increase.”’ 


Brazil prepares protectionist stance for robotics makers 


Brazil's nationalistic Special Secretariat for Informatics (SEI) has taken the first 
steps toward protectionism in the field of industrial robotics by inviting local 
firms to submit plans for the manufacture of robots, using either in-house or 
purchased technology. The next step could be the creation of a reserved 
market share for 100% Brazilian-owned companies. Says an SEI spokesman: 
“When you've invited local businessmen to invest in the sector, they will 
require some protection to know the market isn’t open to everybody.’’ About 
10 firms are already engaged in some aspect of robot development in Brazil 
[ElectronicsWeek, July 30, 1984, p. 32], while 14 imported robot systems are 
in operation. Brazilian-owned companies have until Feb. 28 to submit their 
plans to the SEI, which promises to give a go-ahead by the end of April. 
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User-friendl 
we could 
helping 


Since 1954, IWATSU has been 
dedicated to the development of 
reliable, user-friendly measuring 
_ ocean ilrapedaemeal TEST & MEASURING INSTRUMENTS 
ment in all fields of instrumenta- 
tion has prepared us for future 
innovations in communications. 
Here are just two of our latest 
models, designed to facilitate the 
installation and maintenance of 
optical fiber networks. 





The SA-9601 Portable Optical 
Fiber Tester — ideal for both 
laboratory and field applications; 
a flexible instrument that’s easy to 
use, for the location and identifi- 
cation of faults in optical fiber 
cables. 

The SA-9201 Optical Power 
Meter/Multimeter incorporates the 
functions of an optical power 
meter with those of a digital 
multimeter; it’s a pocket-sized tool 
that field engineers will find 
invaluable. 


SA-9601 PORTABLE OPTICAL FIBER TESTER 

@ Measuring range: 0 to 12 km @ Measurement 
resolution: 1m @ Display data memory: Data for § 
5 waveforms and setting data @ Light wave- 
length: 904 nm @ Power supply 

AC or DC from battery | 

@ Weight: Less than 10 kg 

(22 Ibs) 


SA-9201 OPTICAL POWER 
METER/MULTIMETER 

® Optical power measurement: 
0.45 to 1.05 um/-60 to 

+10 dBm/1 nW to 10 mW, or 0.9 
to 1.9 wm/-40 to +10 dBm/ 
0.1 wW to 10 mW (according 
to sensor selected) 

@ Electrical measurements: 
DC V, AC V, Resistance 

@ Power supply: Built-in 
rechargeable Ni-Cd battery 

® Weight: 350 g (0.77 Ibs) 


SA-9201 
Circle 126 on reader service card 


YANAGIYA BLDG, 1-10, NIHONBASHI O-KU, TOKYO, 103 JAPAN TELEX: J24225 TELEIWA 
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= West Germany: Wavetek Electronics GmbH (089) 46 50 62 





SED 28s 


e) | > A@wanced Micrte Device inc. 
IMOMis a-trademark of Advim 





Advanced Micro Devices « Bruxelles (02) 771 99 93 e Hannover area (05143) 53 62 « Hong Kong (852) 3 695377 
London area (04862) 22121 « Manchester area (0925) 828008 « Milano (02) 3533241 « Munchen 49 89 41140 
Paris (01) 687.36.66 « Stockholm (08) 7330350 « Stuttgart (0711) 62 33 77 « Tokyo (03) 345-8241 


HIT THE OPEN ROAD. 


Now there's a VLSI Ethernet chip set you 
can take on the open road. 


The Am7990 LANCE and 
Am7992A SIA are ready to roll. 
Fasten your seat belts. 

Thanks to IMOX*" the Am7992A Serial 
Interface Adapter has the blinding speed 
it needs to meet demanding Ethernet specs. 

And the Am7990 is just as hot. 

Jointly developed with DEC, this 
10MHz LANCE is made to work with 
every leading CPU. 

Together, the Am7992A and Am7990 
form the first perfectly matched Ethernet 
chip set to hit the streets for under $100 
a node. And, they’re already second-sourced. 


You're all alone at the 
checkered flag. 

The Am7990 family can put you as far 
ahead of the competition as we are. And 
it's just one of our VLSI families. 

There are controllers, bipolar and MOS 
MICTOPTOCESSOTS, communication circuits, 

: | signal process- 
ors and more. 

And every 
part in every 
family meets 
or exceeds 
the fetsreaiiceal Standard of Quality. 

So grab a phone, ask us for our Ethernet 
booklet, and put on your driving gloves. 

You're about to blow the doors off 
your competition. 








Advanced Micro Devices c" 


For more information, contact the sales office nearest you or write the word “Ethernet” on your letterhead and mail to 
Advanced Micro Devices, Mail Operations, P.O. Box 4, Westbury-on-Trym, Bristol BS9 3DS, United Kingdom. 
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SURGE FREE 


SURGE ABSORBABLE 
DISCHARGE TUBE 


FOR CIRCUIT PROTECTION 


TYPE SA-7K 
(Actual size) 


80+10% 
200+ 10% 





SA-180D(3) | 180+10% |10' min 


SA-180D(3) is a three electrode discharge tube. 
All tubes can be made dark effect redused types which are available 
upon request. D is added to the model number, as in SA-80DSS. 


® POINT 


(1)Usable at wider ambient 
condition, especially good 
under high humidity. 

(2)Visibility for operation. 

(3)Compact and easy 
assembly. 

(4)Stable characteristics. 


®@ APPLICATION 


Computer circuit. 





ae TYPE 
Communication equipment. —sa-goss 
Home Appliance. (Actual size) 


Aircraft and Automobiles. 
MAIN PRODUCT 


NEON GLOW LAMP, XENON FLASH LAMP, 
RARE GAS DISCHARGE LAMP 


MINIATURE: BLACK-LIGHT, UV-LIGHT, 
FLUORESCENT COLOR-LIGHT. 





Elevam 
ELEVAM corporation 


NO. 17-8 CHUO 2CHOME OTA-KU, TOKYO JAPAN 
TEL :03(774)1231-5 = TELEX: 246-8855 ELEVAM 
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Meetings 


Stride Faire ’85, Stride Micro (Stride 
Micro, 4905 Energy Way, Reno, 
Nev. 89502), MGM Grand Hotel, 
Reno, Nevada, Feb. 8-10. 


Optical Fiber Communication Con- 
ference, IEEE (Optical Society of 
America, 1816 Jefferson Place N.W., 
Washington, D.C. 20036), Town & 
Country Hotel, San Diego, Calif., 
Feb. 11-13. 


Southern Telecommunications Show- 
case °85, United States Telecom- 
munications Suppliers Assoc. (333 
N. Michigan Ave., Suite 1618, Chi- 
cago, Ill. 60601), New Orleans Con- 
vention Center, New Orleans, Feb. 
12-14. 


The Golden Gate Metals and Weld- 
ing Conference, American Society 
for Metals, et al. (Kim Mahin, Law- 
rence Livermore National Laborato- 
ry, P.O. Box 808, Livermore, Calif. 
94550), Sheraton-Palace Hotel, San 
Francisco, Feb. 12-15. 


International Solid-State Circuits 
Conference, IEEE (345 East 47 St., 
New York, N.Y. 10017), New York 
Hilton, New York, Feb. 13-15. 


Third National Credit Committee 
Meeting, Electronic Industries Asso- 
ciation (EIA, 2001 Eye St. N.W., 
Washington, D.C. 20006), Marriott 
Hotel and Marina, Ft. Lauderdale, 
Fla., Feb. 13-15. | 


PS-ASIA ’85, American Federation 
of Information Processing Societies 
Inc. (AFIPS, 1899 Preston White 
Dr., Reston, Va. 22091), Tokyo, Osa- 
ka, Kitakyushu, Taipei, Hong Kong 
and Singapore; aboard m.v. World 
Wide Expo, Feb. 14-March 2. 


Information Management Exposition 
& Conference, Cahners Exposition 
Group (Show Manager, INFO/ 
CENTRA, 999 Summer St., Stam- 
ford, Conn. 06905), the O’Hare Ex- 
position Center, Chicago, Feb. 20-22. 


Computer Business Graphics, Frost 
& Sullivan (Carol Every, Industry 
Representative, Frost & Sullivan 
Inc., 106 Fulton St., New York, 
N.Y. 10038), Bonaventure InterCon- 





tinental Hotel, Ft. Lauderdale, Fla., 


Feb. 20-23. 


Macworld Exposition, World Exposi- 
tions (World Expositions, Mitch Hall 
Associates, P.O. Box 860, Westwood, 
Mass. 02090), Brooks Hall, San 
Francisco, Feb. 21-23. 


Automated Design and Engineering 
for Electronics Conference, Cahners 
Exposition Group (Michael Indo- 
vina, Cahners Exposition Group, 
Cahners Plaza, 1350 E. Touhy Ave- 
nue, P.O. Box 5060, Des Plaines, III. 
60018), Anaheim Hilton and Towers, 
Anaheim, Calif., Feb. 26-28. 


27th Israel Conference on Aviation 
and Astronautics, Israel Institute of 
Technology (M. Guelman, Chair- 
man, Editorial Committee, c/o De- 
partment of Aeronautical Engineer- 
ing, Technion—Israel Institute of 
Technology, Haifa 32000, Israel), Tel 
Aviv Hilton, Tel Aviv, and Tech- 
nion, Haifa, Israel, Feb. 27-28. 


1985 Eastern Simulation Conference, 
The Society for Computer Simula- 
tion (P.O. Box 2228, La Jolla, Calif. 
94038), Omni International Hotel, 
Norfolk, Va., March 3-8. 


Southwest Conference on Optics, So- 
ciety of Photo-Optical Instrumenta- 
tion Engineers (Sue Davis, SPIE, 
10800 SE Eastmont Dr., Gresham, 
Ore. 97030), Albuquerque Conven- 
tion Center, Albuquerque, N.M., 
March 4-8. 


Seminars 





Second Integrated Machine Load- 
ing/Material Handling Systems 
Seminar, Society of Manufacturing 
Engineers (SME, One SME Dr., 
P.O. Box 930, Dearborn, Mich. 
48121), Holiday Inn Livonia-West, 
Livonia, Mich., Feb. 19-21. 


High-Tech ’85 Digital Equipment 
Exhibit and Seminar, Midwest Digi- 
tal Equipment Exhibit (John Bastys, | 
Countryman Associates, 1821 Uni- 
versity Ave., St. Paul, Minn. 55104), 
Thunderbird Motel, Bloomington, 
Minn., Feb. 26-27. 
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60% less power.. yee 
we deliver off-the-shelf 


A call to Aptek will answer your need for DIMFs in 
quantity. Better yet, our proven fone receivers consume 
50% less power than competitive types, with no com- 
dromise in quality. We offer both plastic and CERDIP 
sackaging, very competitively priced. In addition, 
ve make other DIMFs and a full line of MF generators 
ind receivers. For pertinent information, just give us 
1 ring. 


| for 
DIMF receivers 
'ING 


apotek- 


wok ‘GP ere 
aapteK aptek y Op, 
wptek aptek apt: GOTeK 


/ 
Phas aptel” microsystems 
*Setete tek 9 700 NW. 12th Avenue, Deerfield Beach, FL 33441 
nes (305) 421-8450 TLX: 441020 Ans Bk Aptek MS DRBE. 
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Better Instruments for 
Better Communications 
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Anritsu means communications. 

We began building telephone 
and radio equipment more than 
50 years ago. And although we've 
expanded into other fields since 
then, we've remained true to | 
those first electronic roots. 

In fact, the Anritsu name is 
now known around the world as | 
synonymous with communica- | 
tions. From public telephones to 
sophisticated, state-of-the-art 
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optical and digital transmission 
systems, Anritsu communications 
products are highly regarded for 
both unequalled reliability and 
technical excellence. 

With such wide-ranging ex- 
perience in all phases of commu- 
nications, it’s no surprise that our 
electronic measuring instruments 
are superior, too. : 

Anritsu builds the electronic 
instruments that keep electronic 


and fiber optic communications 
operating at the knife edge of 
efficiency. From the simple meas- 
urement of voltage and current to 
complete high-level analysis of 
both analog and digital circuitry, 
Anritsu instruments are built by 
experts In communications. And 
Anritsu instruments are built to 
be used. 

Whether it’s an Anritsu elec- 
tronic voltmeter, a network ana- 





lyzer or a complete GPIB-based 
automatic test system, you'll find 
a basic field-proven ruggedness 
built in. And you'll find controls 
that actually make sophisticated 
measurements simpler to 
perform. 

At Anritsu, we're striving 
toward still better instruments. 
And better communications. 





ANRITSU ELECTRONICA COMERCIO LTDA. 


Av. Passos, 91-Sobrelojas 204/205-Centro, 20.051-Rio de Janeiro-RJ, Brasil Phone: 221-6086, 224-9448 Telex: 2131704 ANBR 


ANRITSU AMERICA, INC. 


128 Bauer Drive, Oakland, NJ 07436, U.S.A. Phone: 201 337-1111 Telex: 642-141 ANRITSU OKLD 


ANRITSU EUROPE LIMITED 


Thistle Road, Windmill Trading Estate, Luton, Beds, LU1 3XJ, U.K. Phone: (STD0582)418853 Telex: 826750 ANRSEU G 


ANRITSU ELEKTRONIK GmbH 


Uhlandstrasse 9, 4000 Dusseldorf 1, F.R. Germany Phone: (0211)682424 Telex: 8584904 


ANRITSU ELECTRIC CO., LTD. 


10-27, Minamiazabu 5 chome, Minato-ku, Tokyo 106, Japan 
Phone (03) 446-1111/Telex: 0-242-2353 
Cable: ANRITDENKI TOKYO 
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The Fast, Accurate, 








Reliable X-Y Recorder 


. .. priced at only $1500 


Priced at only $1500, the Omnigraphi¢ 


. 


Series 200 represents a major 
breakthrough in X-Y recorder price/per- 
formance. Designed for the working 
laboratory, the 11” x 17” Series 200 in- 
cludes both X-Y and T-Y functions to meet 
the exacting needs of virtually every ap- 
plication. 

Gearless servo drives provide slew rates 
in excess of 30 ips — virtually eliminating 
friction and backlash. Houston 
Instrument’s patented non-contacting 
capacitance rebalance transducer im- 
proves reliability by replacing the conven- 
tional sliding contact potentiometer, thus 
eliminating the major cause of wear, noise, 
and friction. 

The Series 200 story doesn’t stop with the 
benefits for the end user. If you’re an OEM 


Omnigraphic 
Series 200 


with special needs that are not met by our 
standard models, Houston Instrument will 
work with you to make modifications to 
meet your specific requirements. 

End user or OEM, if you’re looking for a 
recorder that’s low on price but high on 
performance, the Omnigraphic Series 200 
is the solution to your needs. | 


For the name, address and phone number 

of your nearest representative, write 
Houston Instrument, P.O. Box 15720, 
Austin, Texas 78761. Phone 512-835-0900, 
or 800-531-5205 if outside Texas. In 
Europe, contact Houston Instrument, 
Belgium NV., Rochesterlaan 6, 8240 
Gistel, Belgium. Tel. 059-27-74-45, Tlx. 
846-81399. 








[HOUSGOmM 
instrument 


® Registered Trademark of Houston Instrument. 


4M010D 


* U.S. suggested list price. 
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Tokyo 
umbo cells are already gracing 
the libraries of leading-edge sup- 
pliers of semicustom chips in the 
U.S. and Europe. In Japan, Toshiba 
Corp. has decided to follow suit in a 
unique fashion. 

Instead of designing a suite of ma- 
crocells that can be interconnected 
on a chip to fabricate a monolithic 
system, Toshiba utilizes the masks 
for existing CMOS large-scale inte- 
grated circuits. It puts several of 
them on a single chip and then treats 
them as if they were components on 
a hybrid circuit, interconnecting 
them through a second layer of 
metallization. 

At first glance, it might seem that 
any serious chip maker could get 
into the market with similar chips— 
which Toshiba calls super integra- 
tion, or SI, chips. Several will proba- 
bly try, starting with Tokyo neigh- 
bors NEC Corp. and Hitachi Ltd. in 
two or three years, thinks Shigeru 
Takizawa, senior manager of the 
firm’s Logic IC/LSI Application En- 
gineering Department. 

He says Toshiba was able to grab 
the lead because it was the first to 
complete development of a 4-MHz 
CMOS Z-80, the necessary peripher- 
al circuits, and a full line of CMOS 
logic circuits; these pieces also all 
have the same gate-threshold mar- 
gins, so they can be incorporated on 
the same chip. Moreover, the firm 
has developed the computer-aided- 
design software necessary for the de- 
sign, simulation, and _ verification 
work prior to production. 

Although other Japanese semicon- 
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CMOS CHIPS 
MAKE A ‘HYBRID’ 


Toshiba speeds design of semicustom circuits by utilizing standard CMOS 


chips as if they were hybrid-circuit components (1 by Charles L. Cohen 


ductor manufacturers maintain that 
they have the technological prowess 
to duplicate Toshiba’s new SI’s, a 
quick survey indicates that none has 
made the preparations required to 
achieve the fast turnaround and low 
production cost essential for the suc- 
cess of this type of product. 
Crossover in sight. For example, 
at Sharp Corp. in Osaka, Hiromitsu 
Takeuchi, general manager in Engi- 
neering Department 3, IC Division, 
says that he has been familiar with 
Toshiba’s devices for some time be- 
cause Toshiba has pitched them to 
some of Sharp’s customers. Takeuchi 
feels that in a year or so there will be 
a crossover in costs, forcing his firm 
to develop similar devices. At the 
moment, though, lower yield of the 
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SI chips and lower flexibility trans- 


late into higher costs, says Takeuchi. 


Although not familiar with Toshi- 
ba’s plans, Kenji Kani, engineering 
manager of NEC’s Microcomputer 
Systems Department, notes that in 
broad outline they fit in with a 
worldwide trend: Microcomputer us- 
ers can be satisfied with a single kind 
of core processor, but often want dif- 
ferent peripherals on the chip. As 
yet, NEC has not considered a su- 
per-integration approach, but it is 
moving with the trend nonetheless. 
In its upcoming line of CMOS 16-bit 
microprocessors, the firm will offer 
versions with peripherals and chips 
that have central processing units 
only. 

Toshiba confirmed its great expec- 
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Beginning a family. Toshiba’s first SI chip has a Z-80 processor (lower block), a programma- 
ble peripheral interface (upper left), plus random logic and a clock circuit (upper right). 
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tations the first time it 
tried the SI approach for 
a product, reports Ta- 
kizawa. His department 
designed and fabricated a 
“microengine” chip for a 
portable computer. It 
worked on the first pass, 
but potential customers, 
who had built chip-re- 
work time into their plan- 
ning, were not ready to 
use it. 

Takizawa maintains 
that the success of this 
first chip was not just 
luck. He says that operat- 
ing devices can be expect- 
ed from first-cut silicon 
because mask patterns, 
logic simulation, and test 
‘specifications already ex- 
ist for the macrocells. He 
adds that as the underly- 
ing LSI chips are improved—by go- 
ing to finer geometries, for exam- 
ple—the system chips can be bet- 
tered almost automatically. 

Added metal layer. In the SI tech- 
nique, complete mask patterns of 
component chips making up a sys- 
tem are arranged so that they fit on 
the larger SI system chip. A typical 
system might consist of a micro- 
processor, one or more peripheral 
large-scale chips, and _ high-speed 
CMOS equivalents of the handful of 
random-logic TTL glue circuits. 

Because component chips are in- 
terconnected on the completed chip, 
additional CMOS circuits are includ- 
ed in order to facilitate testing. 
When a given component chip is be- 
ing tested, the added circuits hold 
the others off. 

Fabrication of the wafers for the 
SI’s follows the usual steps for fabri- 
cation of the component chips, in- 
cluding the metallized interconnec- 
tions on the component chips. The 
random logic is implemented from 
standard cells, derived from high- 
speed CMOS logic, in the same pro- 
cess. Then a layer of silicon dioxide 
is applied to the wafers, contact 
holes are opened, and interconnec- 
tions between the component chips 
and the SI chip-bonding pads are 
fabricated. 

Takizawa says that with today’s 
high-performance computer-aided-de- 
sign systems, the layout of the sys- 
tem wiring can be completed in an 
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Chunky chip. Super integration chip in development at Toshiba sports a 
Z-80 processor and three other large blocks: a counter/timer, a program- 
mable peripheral interface, and programmable I/O. 


hour. Designing the random logic is 
also simpler and faster because its 
complexity is low and no attempt is 
made to achieve a high-density lay- 
out. Thermal considerations can be 
dispensed with because all the cir- 
cuits are CMOS designs that dissi- 
pate negligible amounts of heat, even 
at the systems level. 

Design time is also speeded be- 
cause only a few macrocells are used 
in an SI, making the system chip 
easy to lay out. What’s more, the 
separate level of metal for intercon- 
nection further simplifies design, be- 
cause circuitous interconnection lines 
are at a minimum. Thus, production 
of a system chip can start within five 
to six months after the start of the 
project. This compares with a gesta- 
tion time of two to three months for 
gate arrays, and 12 to 16 months for 
full custom chips. 

Constantly shrinking. Another ad- 
vantage of the standard-part macro- 
cells is that the standard parts them- 
selves are constantly being shrunk 
for better economy and higher speed. 
For example, the CMOS Z-80 cur- 
rently uses 2.6-um design rules and 
works at clock frequencies up to 4 
MHz, but sometime during the first 
quarter of this year it will be avail- 
able with 2.2-um design rules for op- 
eration at clock frequencies up to 6 
MHz. This constant updating of the 
technology is available with no effort 
on the part the group doing custom 
designs. It also makes it possible to 


add more functions to fu- 
ture components without 
changing the size of the 
chip. 

Toshiba’s first SI prod- 
uct, the MSX microen- 
gine, was originally in- 
tended for MSX-compati- 
ble computers [E/ectron- 
ics, June 30, 1983, p. 48]. 
However, the chip initial- 
ly will be used in portable 
computers built to run 
other other software. The 
chips are scheduled to hit 
the market next month. 
MSX computers using 
the component are ex- 
pected to come along in 
May; their introduction 
has been delayed because 
MSX computers are not 
selling as quickly as origi- 
nally expected. 

The microengine includes Toshi- 
ba’s CMOS versions of the Zilog Z- 
80 microprocessor and Intel Corp.’s 
8255 programmable peripheral inter- 
face, as well as Toshiba’s own T6497 
clock generator and the equivalent of 
about 100 high-speed CMOS ver- 
sions of TTL packages on a 7.6-by- 
8.2-mm chip. There are also stan- 
dard CMOS buffer circuits alongside 
the bonding pads of the part. 

Extra functions. Ordinarily, an 
MSX computer contains only about 
20 TTL packages—including memo- 
ry control, slot control, and printer 
control—but more functions were 
added for the microengine, and addi- 
tional circuits are needed for the spe- 
cial test capabilities. 

The MSX microengine costs about 
$8 in original-equipment-manufactur- 
er quantities, but it replaces a CMOS 
Z-80, a programmable peripheral in- 
terface, and a clock generator, which 
total about $5 in OEM quantities, as 
well as logic ICs, which would add 
another $12 or so to the bill. More- 
over, the microengine makes it possi- 
ble to replace a letter-size, $12 print- 
ed-circuit board with a_ business- 
card-size board costing perhaps one 
tenth as much. 

Takizawa says that Toshiba is now 
developing about 10 SI chips for ap- 
plications including personal comput- 
er peripherals, printer controllers, of- 
fice-automation work stations, elec- 
tronic typewriters, word processors, 
and musical instruments. 
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Combining a number of important functions ina 
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Sometimes the best tool for the 
job is the one that simply packs more 
functions into the smallest package. 
Army knives like the one shown have won a 
reputation for doing more with less. 

So have Honeywell gate arrays. 

For instance, our HT5000 packs 5,000 
gates onto a single chip. About twice what fits 
on other bipolar arrays. 

And our HE2000 array is not only 
compact, but it features 0.3 nanosecond gate 
delays. And uses half as much power as other 
ECL arrays. 

We even have the fastest completely 
radiation-hardened bipolar gate array avail- 
able. Our HM1000R has post- 
rad gate delays of only 
0.8 nanosecond. 

Not only are these 
gate arrays reliable, but 


single compact and reliable device. 


Honeywell Gate rrays 
address a diversity of high- 
performance functions. 


Together, we can find the answers. 


Honeywell 


they lead to reduced system size, 
reduced power, and simplified 
assembly. And our exclusive Software 
Toolkit™ package, designed for use with 
Mentor Graphics work stations, slashes system 
design time and costs. 

For more information on the industry’s 
most compact and reliable custom and 
semi-custom gate arrays (including special 
macrocells for digital signal processing), 
VHSIC IC’s, and rad-hard ICs, talk to the 
company that has been in this induStry since 
before it was an industry. 

Honeywell Digital Product Center, 

1150 East Cheyenne Mountain Blvd., Colorado 
Springs, Colorado 80906. 1-800-328-5111, 
extension #3402. (In 
Minnesota, call 
1-612-870-2142, 
extension #3402.) 
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SATELLITES 


JUST PIE 
IN THE SKY? 


Suspicions, doubts, and uncertainties mark U.S.’s entry into the 


Japanese satellite market (0 by Michael Berger, McGraw-Hill World News 


Tokyo 

Ithough U.S. satellite makers are 

cautious about their Japanese 
market possibilities, and even voice 
fears that the Japanese may only be 
shopping in order to leapfrog U.S. 
technology, they are forging new 
market ties to exploit whatever op- 
portunities exist when new telecom- 
munications laws go into effect April 
1 (see ‘Satellite angels don’t fear to 
tread,” p. 21). One of the laws will 
lift the ban on the purchase of for- 
eign-made satellites; another will al- 
low private satellite networks to be 
established for the first time. 

Three U.S. satellite producers have 
Japanese ventures, and two of 

-them—Ford Aerospace & Communi- 
cations Corp. and RCA Astro-Elec- 
tronics Corp.—have announced link- 
ups in recent days. But none of the 
trio (Hughes Aircraft Corp. is also 
entering the market) is certain just 
how lucrative Japanese sales will 
eventually be. 

Dominance reversed. One thing is 
sure: A market that was dominated 
100% by U.S. technology 15 years 
ago 1S now at least 60% in the hands 
of Japanese companies, and in the 
wake of a U.S.-Japan trade deficit in 
telecommunications that is expected 
to top $1 billion in 1984, every mar- 
ket segment, including satellites, will 
probably be investigated from the 
U.S. side for possible trade barriers. 

The question that has yet to be 














Up in the air. Whether or not U.S. firms have 
a future in collaborating on Japanese satel- 
lites—such as this television broadcasting 
relay—is still debatable. 
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answered, however, is how much for- 
eign participation there will be in all 
these new businesses. Even as he an- 
nounced a U.S.-Japan linkup at a 
Tokyo symposium on communica- 
tions satellites, Charles A. Schmidt, 
vice president and general manager 
of RCA’s Government Systems Divi- 
sion, Morristown, N.J., sounded a 
warning. “First and foremost, we 
want to sell a satellite in Japan, but 
what’s the Japanese government’s 
real game plan? As we make technol- 
ogy available, are we helping a busi- 
ness partner or a future competitor?”’ 
Schmidt said. 

Squeeze feared. Along with other 
U.S. space industry executives, he 
worries that a premise of Japan’s 
space development program—the 
need for that country to develop its 
own technology in the field—will 
leave little or no room for future co- 
operation with foreign firms. 

Another question is how flexible 
or realistic the Japanese bureaucracy 
will be in administering the satellite 
market. ““You have to wonder wheth- 
er some Japanese want this new sys- 
tem to work or not,” says Albert D. 
Wheelon, group president’ of 
Hughes’s Space and oe 
Group. 

Wheelon, who also ae at the 
Tokyo symposium, was referring to a 
Ministry of Posts and Telecommuni- 
cations (MPT) decision to allocate 
all communications-satellite opera- 
tions to the 20-30 GHz Ka band. 
“Some Japanese seem to have the 
idea that the Ka band has a great 
future, so they want to be in the 
forefront of that technology. But at 
present, there is no world Ka mar- 
ket,’ Wheelon said. 

One reason is that the Ka band is 
10 times more susceptible to bad 
weather than the more commonly 
used 12-to-14-GHz Ku band. In ad- 
dition, to overcome this obstacle, two 
earth stations rather than one are 
needed, with a switching station in 
between to select the stronger signal 
in inclement weather. This factor 
alone doubles the cost of Ka-system 
operation. 

Hughes and its Japanese partners, 
the two giant trading firms Mitsui & 
Co. of Tokyo, and C. Itoh & Co. of 
Osaka, have been lobbying the Japa- 
nese government for many weeks to 
sway MPT to drop its Ka-band-only 
approach, and to allow allocations 
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within the Ku band. A study to re- 
examine the subject has been under- 
taken, and sources close to the nego- 
tiations expect an MPT announce- 
ment within the next two months. A 
decision against Ku-band allocation 
would make Hughes’s Japanese ven- 
ture “‘a lot less attractive to us finan- 
cially,”’ Wheelon said. 

The U.S. companies aren’t alone 
on this issue. In addition to their 
trading company partners, who are 
eager to muscle into any new market 
they can find, other heavy hitters are 
battling the government. The Federa- 
tion of Economic Organizations 
(Keidanren), which wants to operate 
its own business-satellite communica- 
tions system, opposes the govern- 
ment plan, and so does Fujitsu, Ltd., 
which is heavily involved in satellite 
ground-station development. The 
company fears that an over-commit- 
ment to the Ka band. will widen the 
telecommunications technology gap 
between Japan and the U.S. 

Government involved. U.S. execu- 
tives are cautious about predicting 
how large the market may be. ‘‘This 
is not just a trade or technology is- 
sue, it’s also a bureaucratic turf 
fight,’ said one U.S. executive. MPT, 


which in the past lost influence when 
its offshoot, Nippon Telegraph & 
Telephone Public Corp. (NTT), was 
formed, is determined to wield great 
influence in a Japanese telecommuni- 
cations market, which by conserva- 
tive estimates will be worth more 
than $8 billion by 1987. 

Despite the rational arguments by 
the U.S. side and its Japanese sup- 
porters for a flexibly administered 
market, the bureaucrats might decide 
that retaining or extending their 
power is more important. 

The satellite market issue also is 
linked to a question of national pres- 
tige. “If we cannot develop and con- 
trol our own space technology, Japan 
will become a second-rank country,”’ 
Tadahiro Sekimoto, president of 
NEC Corp., told the symposium. 

“They can go it alone if they 
wish,” says William Rapp, commer- 
cial counselor at the U.S. Embassy in 
Tokyo. “But if they do, it will be at 
a very high cost. It will take them 
years to develop sophisticated sys- 
tems that they could purchase right 
now. Japan cannot climb into the top 
ranks of the so-called information so- 
ciety with a telecommunications sys- 
tem that is too expensive.” 





Satellite angels don’t fear to tread 


Although some U.S. electronics executives have voiced uncertainties and 


_misgivings about forming joint satellite ventures with Japanese firms, some of 
_ the largest U.S. corporations have already stepped forth boldly to claim 
_ whatever share they can wrest from this still-controversial market. 

_ Announced last month was a venture to be undertaken by RCA Astro- 

_ Electronics Corp., Hightstown, N.J., and Tokyo’s Sony Corp., aimed at both 


components and satellite systems. Ford Aerospace’s agreement with Mitsubi- 
shi Electric and Mitsubishi Corp. is for the manufacture and sale of half-ton and 
one-ton satellite systems for both the domestic Japanese and world markets. 
The purpose, both parties say, is to use those techniques in which each is most 


_ Skillful—for example, Ford in one-ton systems, Mitsubishi in half-ton—to 
_ manufacture the most price-competitive equipment possible. Mitsubishi Elec- 


tric Corp. of Tokyo, which dominates Japan’s domestic satellite market, has 
had a cooperative technical agreement with Ford Aerospace & Communica- 
tions Corp. of Detroit since 1971. 

The new Ford-Mitsubishi venture puts the firms in direct competition with a 
third U.S.-Japan linkup, which involves Hughes Aircraft Co., Culver City, Calif., 
and two large trading houses, C. Itoh & Co., Higashiku, Osaka, and Mitsui & 







_Co., Tokyo. The Hughes-ltoh-Mitsui group aims to manufacture, launch, and 


sell services on a business communications satellite network, which would be 
operatingby 1988. —s—=™ 

One of the prime customers will be Japan’s Federation of Economic 
Organizations. Keidanren, as it is called, also organized a satellite broadcast- 
ing company last month, which by early 1989 would provide TV programs to 
homes with parabolic antennas, as well as high-fidelity television, pulse-code 


modulation radio, and other broadcasts. —M.B. 
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User-friendly, state-of-the-art, 

high performance, cost-effective, 
fully xx-compatible, competitively 
priced—whatever happened to words 
ike easy-to-use and reliable? 


Rest assured—reliable is at the top of our list. 
And easy-to-use comes in a close second. 
hia by all the rest. 



















Recording 
Linearcorders, miniwriters, mul- 
ticorders, servocorders, X-Y 
recorders — the most com- 
prehensive range in the world. 









Plotting 

Flat-bed, drum and 
hybrid pinch roller types 
—a lineup ranging from 
the large-format plotter 
with intelligent functions 
to the compact desktop 


type. 


A3 size, high-speed (450 mm/s) intelli- 
gent X-Y plotter. Choice of ball-point, 
fiber-tip or ink pens, with pencil as an 


Instrumentation quality, high-speed option. 


(500 mm/s), multi-channel 
(2,4,6,8,12), direct writing oscillo- 
graph (O~125 Hz). 

Versatile mounting — vertical, hori- 
zontal or inverted. 


Designing 

CAD/CAM, architecture, medi- 
cal, marketing — our KD series 
of digitizers will meet all your 
application needs. 





A1 size, high-speed pinch roller plotter utilizing 
simple plotting commands. Acceleration of 0.5G. 
Choice of water based fiber-tip, ball-point or 





ceramic-tip pens. 
Compact, lightweight, highly accurate (+0.5 mm) VG, GRAPHTEC 
digitizer able to convert graphic information of up to | 
A3 size into digital information suitable for input to GRAPHTEC CORP 
a computer. 
It utilizes a revolutionary Electromagnetic Mita 43rd Mori Bldg., 13-16, Mita 3-Chome, Minato-ku, 
digitizing method. ) Tokyo 108, JAPAN 


Tel: (03) 453-0511 Telex: 02422687 (GRAPH-J) 


U.S.A. : Western Graphtec Inc. Europe : Graphtec Europe GmbH 
12 Chrysler Street, Irvine, Calit.92718 | Borsteler Chaussee 85-99A- 2000 Hamburg 61, West Germany 
Tel: (714) 770-6010 Tel: (40) 511-5059 Telex: 2165630 GTEC D 
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LASER TESTS GaAs DEVICES 





Palo Alto 
pag (2h see gallium arsenide inte- 
grated circuits are progressing 
at a pace that has brought them to 
the performance frontiers of test in- 
strumentation. State-of-the-art sam- 
pling oscilloscopes reach their limit 
at about 10 GHz, and spectrum ana- 
lyzers have a maximum level of 
about 20 GHz. Although this is suffi- 
cient for GaAs chips at the moment, 
it won’t be for long. GaAs devices 
are poised for a leap upward in fre- 
quency; indeed, some experimental 
parts are already in existence that 
have speeds of more than 100 GHz. 

One candidate for a general-pur- 
pose research tool that can handle 
the high speeds in sight for GaAs 
integrated circuits is being developed 
at Stanford University. At Stanford, 
researchers have used a neodymium- 
doped yttrium-aluminum-garnet laser 
to measure GaAs switching frequen- 
cies and electric fields noninvasively 
at sampling rates of 1.8 ps. 

At that speed, the sensitivity level 
is 22 wV/Hz. The researchers in- 
volved in the project say they foresee 
no difficulty in pushing the resolu- 
tion to under 1 ps (which would cor- 
respond to parts with bandwidths 
over 100 GHz). At the same time, 
they expect to improve the sensitivity 
to under 1 pV. 

Serendipity. The technique is 
based on a serendipitous discovery: 
Because GaAs exhibits a photoelec- 
tric effect, it mates well with laser 
research. When illuminated by a la- 
ser beam, GaAs generates an electric 
field. The field, in turn, changes the 
material’s birefringence, or the rela- 
tion of its index of refraction to the 
polarization of a light wave passing 
through it. Changing the polarization 
results in a change of the intensity of 
the light beam; and by measuring the 
difference in intensity it is possible to 
determine the shape of the electrical 


Laser-light touch. Stanford professor David 
Bloom (left) and graduate students Brian 
Kolner and Kurt Weingarten (right) use an 
Nd:YAG laser and a microstrip transmission 
line to characterize GaAs devices. 
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signal triggered by the beam. 

David M. Bloom, a professor in 
Stanford’s electrical engineering de- 
partment, and several graduate stu- 
dents have built on earlier work at 
AT&T Bell Laboratories Inc., Short 


DOUBLIN 
CRYSTA 





Hills, N.J., and the University of 
Rochester, in New York, in order to 
take advantage of this effect in mak- 
ing their high-speed measurements. 
Bell developed a method of mapping 
an electrical pulse by measuring the 
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Fast check. A laser-beam pulse of 1.8 ps is split into two parts, one directed to a GaAs 


photodiode and the other to a transmission line that functions as the active element in a 
Pockels cell. This setup can sample the photodiode’s output signal because it varies the 
intensity of the light that reaches the slow photodiode. 
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response of a photoconductor. 

Researchers at Rochester refined 
this basic technique by illuminating 
the photoconductor with a split laser 
beam. They also set up a delay be- 

| tween the time that the first and sec- 
ond parts of the beam reached the 
photoconductor. By sampling the 
amplitude of the received signal, the 
Rochester group derived the shape of 
the electrical pulse. A 300-um differ- 
ence in the transmission path of the 
two beams corresponds to a l-ps 
time difference. 

Characterization. The Stanford 
group has developed a compression 
technique for obtaining the 1.8-ps 
pulses, and has adapted the process 
for characterizing semiconductors, 
exciting a photodetector, and then 
sampling the signal. The same team 
has also performed frequency analy- 
sis from harmonics obtained by using 
the fast pulse train to sample a mi- 
crowave source. 

Combining sampling and harmon- 
ic mixing provides characterization 
in both frequency and time domains. 
Bloom expects the measuring tech- 
nique to be used at first as a develop- 
ment and debugging tool. But ulti- 
mately, he says, it offers promise for 
high-speed testing using on-chip pho- 
todetectors. 

The Stanford experiments were 
performed on discrete GaAs compo- 
nents. Bloom says that a custom 
high-speed chip is being developed 
by Hewlett-Packard Co., located 
nearby, where Bloom once worked as 
a researcher. Other companies are 
also interested, including Varian As- 
sociates, another Palo Alto firm, 
which is working on a 20-GHz FET 
amplifier. 

“Gallium arsenide is becoming 
popular,’ Bloom asserts. “Some 
companies are moving their people 
involved in silicon very-large-scale- 
integration into their gallium-arse- 
nide effort.” - : - 

Spectra-Physics Corp., Mountain Ja é pyran proposal causes controversy 
View, Calif., has already derived a = e already been drawn after the first attemt 
concrete benefit from the Stanford _ ) 
research. After helping the Bloom | nded tt 
group perform pulse compression on data bases stored. on magnetic disks, tapes, and other ede a for compliers 
the Nd:YAG laser, the firm turned should be protected by the oe Law as cleave works, a as Laois 
the technique into a product: a fiber- musical, and arti 
grating pulse compressor rated at 5 ation of com 
ps. Dye lasers would be faster, but 
the company maintains its model 
3600 is the first picosecond solid- 
state instrument. -—Clifford Barney 
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Sophisticated 


turnkey assembly technology 


Is only one reason you 
Should know about us. 









Were: you are a 


regular purchaser of sub- 
system assemblies or 
SOmeone whos considering 
contract manufacturing for 
the first time... you need to 
know about Interconics. 
You need to know about 
our years of experience 
providing high-quality, cost- 
effective subassemblies for 
companies ranging from 
Start-up operations to the 
largest manufacturers in 
the electronics industry. 
You need to know about 
our fully-automated assem- 
bly capability with an annual 
Capacity of over two-million 
assemblies. Interconics 
material handling systems, 
automatic placement equip- 


ment, auto-inspection 
devices, wave soldering 
and vaporphase soldering 
Capabilities eliminate human 
error Our computerized 
material management sys- 
tem ensures high inventory 
turns and just-in-time 
deliveries. 

This kind of total yet flexi- 
ble automation produces 
more assemblies, more 
accurately. You receive 
more reliable subassemblies 
at a lower unit cost. 

Equally important, you 
need to know about our 
complete turnkey services 
ready to take your product 
from concept to full produc- 
tion. Experienced package 
design engineers, state- 
of-the-art printed circuit 
fabrication, economical com- 
ponent procurement plus 
accurate, reliable post- 
assembly testing help bring 
your product from design to 
market in the shortest pos- 
sible time. In addition, we 
offer complete service and 
repair programs to Support 
your product throughout 
its life. 

Finally, you need to know 
how easy it is to get started 
with the pros at Interconics. 
Write: Interconics Informa- 
tion Center PO. Box 
64223, St. Paul, MN. 
99164. Or call toll-free: 
800-328-9086. (In 
Minnesota, call phone 
612-228-6512.) 
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Interconics utilizes automated 
placement equipment for DIPS, 
axial and radial components, 

and surface mount devices. 










PACKAGE 
DESIGN 


INTERCONNECT 
FABRICATION 















SUBSYSTEM 
ASSEMBLY AND TEST 








LIFE-OF-PRODUCT SERVICE 
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Interconics produces card level assemblies ranging from simple 
to complex, in a wide range of sizes and shapes, for a variety 
of electronic applications. 





See us at NEPCON West booth #2048 


Advanced Interconnect Products and Technologies 


interconics 


A UNIT OF BMC INDUSTRIES, INC. 
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kkeach _ 
~ beyond the ordinary 


Unique ultrabright and low current 2 mA LED lamps 
broaden your capabilities. 


_ LEDs are tools in a designer’s bag. Theyre 
not fancy. But they get the job done. 
Often, a new tool...or lamp...is called for. 
That’ a good time to turn to the LightHouse. 


A DAZZLING DISPLAY 
OF ULTRABRIGHT LEDS. 

If you like to play the millicandela game, our 
new family of ultra-brights gives quite a performance 
—two to three times our high efficiency material. 
Using advanced chip technology, our HLMP-3750 
lamps crank out 4.5x the brightness of a normal, 
non-diffused MV5752 lamp with no increase 
in power. 

That makes them ideal for telephones, 
keyboards and other high-bright backlighting 
applications. 


ULTRABRIGHT FAMILY FOR BACKLIGHTING 


SIZE | COLOR DEVICES 


Red 
T-1 3/4 Yellow 
Green 


HLMP-3750, MV3750* 
HLMP-3850, MV3350* 
HLMP-3950, MV3450* 


HLMP-1340 
HLMP-1440 


Red 

T-1 Yellow 40° 60 mcd 
Green | HLMP-1540 

*Without Stand-Off **At 20 mA 


Typical brightness is 60 mcd in T-1 and 150 mcd 
in T-1 3/44, both at 20 mA. 

They're available in red, yellow and green in T-1 
and J-1 3/4 water-clear packages. And they're pin-for- 
pin replacements for HP products at a substantially 
lower cost. 

But wait. 

You say low current is your thing? Youre 
thinking ahead. Most products three years from 
now will use low current lamps. 





NEW GENERATION LEDS DRAW 
ASKINNY 2 mA. 

We designed a lamp with a new chip that’s 
optimized for low power drain. Result? With an 
HLMP-4700 you get comparable brightness to 
a MV5753 lamp at many times less current. 

Our 2 mA lamp family is even compatible with 
CMOS, making it ideal for portable equipment. 

The lamps are tinted diffused and intended for 
direct view. They come in red and yellow T-1 and 
‘T-1 3/4 packages (and other packages on request). 
And they're identical replacements for HP products 
at, of course, a lower price. We've also made a green 
T-1 3/44 lamp to complete the family! 









2 mA FAMILY FOR DIRECT VIEW STATUS INDICATION 


SIZE | COLOR DEVICES 





Red HLMP-4700 
T-1 3/4 Yellow | HLMP-4719 50° | 3.0 mcd 
Green | MV2454* 


Red HLMP-1700 
Tl Yellow | HLMP-1719 00° =| 4.0 mcd 


*At3.o mA go: > "**At 2.0 mA 


SEND FOR FREE WALL CHART. 

Never say the LightHouse doesn’t help show 
you the way. Our 22”x 36” four color LED lamp 
selector is a terrific design aid. It's yours for the 
price of a stamp or phone call. 

For more information call the plant or our sales _ 
reps and distributors. General Instrument, Optoelec- 
tronics Division, 3400 Hillview Avenue, Palo Alto, 
CA 94304. 415) 493-0400. TWX: 910 373-1767. 
European Headquarters: Moutstraat 104/106, 

B 9000 Gent, Belgium. Telephone: 091/22.5791. 


GENERAL 
INSTRUMENT 


Optoelectronics Division 
The LightHouse you can depend on. 


Circle 27 on reader service card 


_ SATELLITE COMMUNICATIONS 





Houston 
n one-way Satellite transmission, a 
missing link is a good thing. Sys- 
tems cost less to operate when they 
do not need a second link to handle 
retransmission requests from receiv- 
ing earth stations. 

Such systems, however, require 
highly reliable transmission, free of 
errors caused by noise or link inter- 
ference. To guarantee that—at a rea- 
sonable cost—a Houston startup 
company called Space Research 
Technology Inc. is readying a new 
approach to forward error-correction 
coding. 

The firm’s half-rate short-block 
coding technique is guaranteed to fix 
as many as three erroneous informa- 
tion bits per 24-bit word. It also 
eliminates acquisition-cycle delays, 
which trouble users not operating on 
a dedicated satellite link. Conse- 
quently, the company believes its er- 
ror-correction coding will help the 
sluggish commercial satellite indus- 
try compete against terrestrial digital 
transmission lines, which keep get- 
ting faster and more accessible. 

Ben L. Midulla, presi- 
dent and cofounder of 
Space Research Technol- 
ogy, expects the new cod- 
ing technique to find a 
home in a variety of oth- 
er digital voice/data ap- 
plications such as cellular 
radio telephone and mo- 
dem computer networks 
over phone lines. But the 
biggest impact, Midulla 
hopes, will be in provid- 
ing reliable one-way satel- 
lite communications for 
many commercial cus- 
tomers, who are often 
switched from link to 
link during transmissions. 

One such potential 
user, Merrill Lynch & 
Co. Inc., New York, is 
looking for a way to use 
switched satellite chan- 
nels and direct broadcast 
to dispatch data to field 
offices. This would not be 
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practical if the receiving station had 
to request retransmission of bad 
data, he adds. 

Contrary to expectations, commer- 
cial satellite transmission markets 
have not reached the heights that 
carriers had hoped for in recent 
years, says Linda Lee Bower, an in- 
ternational telecommunications con- 
sultant for Frost & Sullivan Inc., 
New York. But Bower expects the 
emergence of commercial direct- 
broadcast markets to propel growth 
rates in the North American market. 

A recent Frost & Sullivan study 
shows transmission revenues at 
North American firms that launch 
and operate satellites were $606 mil- 
lion in 1984 and are expected to hit 
$906 million in 1985. That figure is 
projected to be $2.5 billion by 1990. 

Crucial circuits. The way to low- 
er-cost error-correction coding is to 
make the implementation simple 
enough to pack all of the processing 
circuitry into one very large-scale in- 
tegrated circuit, explains George D. 
Doland, cofounder of Space Re- 
search Technology and architect of 





Ready for shrink. The 100 or so medium-scale integration packages 
in Space Research Technology’s prototype error-correction-code 
gear will be packed into a single VLSI circuit in the production version. 
It will be ready in the third quarter of 1985. 


CHIP TO CARRY ERROR-CORRECT CODE 





the proprietary 24-bit block-coding 
scheme. That means using a short- 
block coding technique rather than 
the more common, but complex, con- 
volutional error-correction coding. 

Declining to detail the approach, 
Doland says his block-coding scheme 
is similar to an extended Golay code, 
which bundles a redundant 12 bits of 
checking-and-correcting data with 
every 12 bits of information. This ap- 
proach enables the system to correct 
single-, double-, and triple-bit errors 
in the 12-bit information word. 

Doubled rate. An engineering pro- 
totype of Space Research Technol- 
ogy’s 24-12-03 hard-decision decoder 
system has already shown that the 
new coding technique can allow us- 
ers to double their digital transmis- 
sion rates without increasing received 
errors, or to cut the chance of errors 
by a factor of 1,000 when normally 
operating at one error per million 
bits. The code could also prove to be 
a boost for small-dish direct-broad- 
cast operation because errors are not 
increased when signal levels are re- 
duced by a 2:1 ratio. 

VLSI Technology Inc.’s 
design center in Austin, 
Texas, is handling the codec 
design. The 68-pin CMOS 
chip will hold some 48 pari- 
ty generators, plus 32-bit 
counters, shift registers, flip- 
flops, and assorted glue log- 
ic. In all, the VLSI chip will 
encompass the functions of 
about 100 of the medium- 
scale integrated circuits in 
the prototype box (see pho- 
to). Memory modules will 
contain the software for the 
error-correcting algorithms. 

Slated for volume produc- 
tion this summer, the hard- 
ware will be sold in three 
forms: components, priced 
at $500 per chip set in large 
quantities; modules on 
boards, at $1,200; and a 
turnkey codec system, at 
$2,500. Production units 
will’ operate: at up to 2.5 
Mb/s. —J. Robert Lineback 
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| OPTOELECTRONICS 





Redhill, England 
ee laser diodes 
are notoriously difficult to fabri- 
cate by conventional means, so a re- 
search team at the Philips Research 
Laboratory here has turned to molec- 
ular-beam epitaxy to make _ these 
components. They have used the 
technology to lay down an active re- 
gion a few atomic layers thick, allow- 
ing them to tailor the band gap to 
get the desired radiant wavelength. 

The Philips team, led by John Or- 
ton, has fabricated multiquantum- 
well lasers, in which the active layer 
of ultrapure gallium arsenide is a 
mere five atomic layers thick, or just 
13 A. They operate at the short 
wavelength of 710 nm, compared 
with 880 nm in conventional GaAs 
lasers. 

Expensive art. The atomically pro- 
portioned layers in the new lasers are 
formed by the expensive art of mo- 
lecular-beam epitaxy, a process de- 
veloped by AT&T Bell Laboratories. 
Philips, though, should be among the 
first to utilize quantum-well lasers in 
real systems, although team leader 
Orton stresses that these first parts 
are purely experimental. 

Be that as it may, MBE-made la- 
ser chips are strong candidates to re- 
place visible-light-emitting laser di- 
odes made by liquid-phase epitaxy. 
To make these diodes glow red, the 
active GaAs layer, about 500 A 
thick, is infused with aluminum. But 
that impairs reliability and makes 
manufacturing tricky. In fact, the 
components group of parent compa- 


ny N.V. Philips, of Eindhoven, the ~ 


Netherlands, reportedly ran into se- 
vere production problems; industry 
sources say that the firm’s entire 
compact-disk program was held up 
by a shortage of laser diodes and is 
only rolling now because Japanese- 
made parts became available. 

Laser diodes in the compact disk 
operate at either 820 or 780 nm. The 
video disk and mass-data-storage dig- 
ital disk, however, use a helium-neon 
laser operating at an even shorter 

| wavelength of 630 nm. Thus, any 
solid-state replacement will have to 
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PHILIPS USES MBE FOR LASERS 


Operate at even shorter wavelengths 
than in the compact disk. Philips re- 
searchers believe MBE is the most 
likely candidate to fabricate lasers 
that can do this. 

Of course, MBE is not the only 
method available. One alternative is 
metal-organic chemical-vapor deposi- 
tion (MOCVD), favored by France’s 
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Thinned down. By using molecular-beam expitaxy, 
Philips researchers can fabricate AlGaAs lasers having 


active regions just a few atomic layers thick. 


Thomson-CSF and several Japanese . 


companies [E/lectronicsWeek, Nov. 
26, 1984, p. 17]. This route is also 
being taken by the Plessey Co. plc 
and STL Laboratories in the UK, 
while the General Electric Co. plc, a 
late starter, is using both methods. 

“MOCVD may be better for 
thicker layers, but for ultrathin lay- 
ers, MBE wins out on controllabil- 
ity,” says Bruce Joyce, a member of 
the Philips team. “Japanese compa- 
nies are buying MBE gear in quanti- 
ty,” he continues. 

Tailored structures. Both of these 
techniques have come to the fore in 
solid-state research because they 
open the door to novel man-made 
structures, tailored to produce elec- 
tron and optical properties not found 
in natural crystals. They can be used 
to make single-layer quantum-well 
structures or complex sandwich 
structures with 100 or more layers. 

In MBE processing, the target—a 
GaAs wafer—is placed at one end of 


ay 
Va 





the MBE chamber. At at the other 
end of the chamber are a number of 
small electric furnaces, one for each 
source material. For example, arsenic 
is heated to about 300°C, gallium to 
more than 1,000°C. These tempera- 
tures are chosen so that the Ga and 
As molecules, evaporated from the 
solid, have enough energy to zip 
across the vacuum cavity 
and condense onto the 
GaAs wafer, copying its 
crystal structure exactly. 

To even out beam irregu- 
larities, the target is set spin- 
ning at 200 rpm. The molec- 
ular beams are switched on 
and off by fast-acting shut- 
ters and can be directed si- 
multaneously or indepen- 
dently at the substrate. For 
example, a GaAs-AlGaAs 
structure can be grown by 
separate Al, As, and Ga 
beams, switching the Al 
beam on and off as needed. 

Because this is a relatively 
low-temperature process, in- 
terdiffusion is not a_ prob- 
lem, and thus extremely 
sharp composition profiles can be 
built up. It is also a speedy process: 
A single atomic layer is laid down 
every second, says Karl Woodbridge, 
the group’s crystal-growing special- 
ist. Each atomic layer is counted as 
it is formed by grazing an electron 
beam across the wafer and counting 
the fluctuations in its output. 

Developed at the Philips labs, this 
Rheed oscillation technique is now 
widely used to monitor growth. Us- 
ing this gear, Philips can now lay 
down layers just a few atoms thick. 
But as Philips’ Joyce remarks, “‘Na- 
ture is on your side. The system 
wants to grow smooth surfaces.” 

To date, Philips has taken band- 
gap engineering techniques close to 
their theoretical limit, and has pro- 
duced lasers operating at 710 nm. 
The process could be optimized even 
further by adding a low concentra- 
tion of aluminum to the active zone; 
that could bring it within sight of the 
680-nm target. —Kevin Smith 


29 





MASS STORAGE 











LARGE DISKS 





MAKE COMEBACK 


Manufacturers take a hard second look at 5%-in. Winchesters and decide 








that small is not necessarily beautiful 


1 By Larry Waller 





Los Angeles 
A funny thing about those red-hot 
5144-in. Winchester disk drives: 
They were ambushed on their way to 
taking over the 100-megabyte-plus 
storage needs of microcomputers. As 
recently as last summer, most suppli- 
ers had been telling the world that 
the new higher-capacity miunidrives 
would soon establish a dominant po- 
sition in the marketplace [E/ectron- 
icsWeek, July 23, 1984, p. 28]. 
But big customers, primarily origi- 
nal-equipment manufacturers, have 
decided otherwise. They are opting 


200,000 


100,000 





[__] 100 - 300 MEGABYTES 
[_] 300 - 500 MEGABYTES 


instead for the larger brother of the 
514-in. size, the 8-in. Winchester, 
which even some of its suppliers had 
consigned to oblivion. 

Whether termed a “‘counter-trend”’ 
or “repositioning,” the move to 8-in. 
disks at the expense of the 5% has 
important implications both for sup- 
pliers of this key peripheral and for 
customers who are designing the 
next generation of work stations and 
computers. At the heart of the issue 
is a bedrock truth that evidently was 
overlooked by participants who knew 


SOURCE: PORTER DISK/TREND 


Still strong. Eight-inch Winchester drives in both high-capacity formats will continue to 
dominate the professional mass-storage market for the foreseeable future—gradually edging 
out the older 14-in. drives as users upgrade their computers and work stations. 
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better, but were distracted by 5%4-in. 
hype. It has to do with the market 
targets, the original-equipment man- 
ufacturers. 

“The nature of OEMs is basically 
conservative,” explains Keith Mur- 
phy, vice president for marketing at 
MegaVault Memories, Woodland 
Hills, Calif. “They welcome new 
technologies, but do not trust them 
until they have been proven.” 

A confessed “knee-jerk 514-in. be- 
liever” when he joined MegaVault, a 
specialist in 8-in. Winchesters, last 
June, Murphy soon changed his 
stripes as the results of an internal 
market study that he put together 
became clear. The essence of that 
study: “Far from being dead, as 
many claimed, 8-in. drives have a 
solid future.” 
~ First to arrive at this conclusion, 
during the spring of 1984, was Mi- 
chael Gluck, vice president of Fujitsu 
America Inc.’s Storage Products Di- 
vision in San Jose, Calif. Fujitsu it- 
self has the best vantage point to 
oversee the 8-in. business, due to the 
success of its model M2322 168-me- 
gabyte drive, the top seller. 

As Gluck recalls, “At the height 
of the 514-in. hysteria, we were one 
of the few who were extremely bull- 
ish on 8-in. Winchesters. To get 
more units manufactured, I had the 
job of going to Japan and convincing 
them that we were right. And while 
there was some concern, the situa- 
tion was essentially the same there, 
so they agreed.’ Accordingly, Fu- 
jitsu has doubled its production for 
the U.S. since June, to several thou- 
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sand a month, and will double pro- 
duction again by this June. 

Fujitsu not only had momentum 
with the 8-in. drives, but also under- 
stood the smaller format through its 
own 5\4-in. entries. Thus, Gluck had 
no doubt that suppliers of the small- 
er products had bitten off more than 
they could chew with large capaci- 
ties. “They were pressing technology 
to the margin,” he notes. 

With up to eight platters per drive, 
the manufacturing difficulties be- 
came too great. Also, thin-film and 
plated media were unreliable. These 
troubles were known to _ potential 
customers, who worried that even if 
suppliers got the large-capacity 514- 
in. drives into production, “they 
probably couldn’t deliver in high vol- 
_ume,” according to Gluck. 

Quickly accessible. To understand 
fully the current status of large-ca- 
pacity 544-1in. drives, it must be not- 
ed that even those who hope to sup- 
ply them admit that there is little 


product available in the volumes - 


needed by big customers. This is true 
even for the 85-megabyte drives an- 
nounced throughout the past year, 
but still in the sampling stage. 


Indeed, the only true high-capacity 


5144-in. drive being turned out in 
quantity comes from Maxtor Corp., 
Santa Clara, Calif., whose model 
XT-1140’s 140 megabytes of storage 
has been on the market for months. 
But 8-in. backers quickly point out 
that its slower access time (35 ms, on 
average) 1s a disadvantage against the 
20 ms of proven 8-in. technology. 

Fujitsu’s Gluck, for one, claims 
that the speed disparity is something 
the smaller units will have a hard 
time overcoming. “Users want 20-ms 
access time because throughput 1s 
the name of the game—especially for 
the high-performance work stations 
now being designed,” he says. In 
fact, throughput is so important that 
customers have gone to the lengths 
of redesigning computer and work 
station cabinets to accommodate the 
8-in. drives, says Gluck. 

Holding the hype. The causes for 
failure are fundamental and apply to 
the entire industry, in the opinion of 
William J. Schroeder, president of 
Priam Corp., a San Jose drive manu- 
facturer that recently merged with 
Vertex Corp., also of San Jose. “‘Peo- 
ple get caught up in new things and 
the hype surrounding them, especial- 
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ly when engineers are running the 
companies,” says Schroeder, an engi- 
neer himself. 

“There is always tension between 
new technology and what already 
works. We’re constantly erring on 
the side of the new,” the Priam 
founder admits. His firm, which pre- 
viously had played down its 8-in. 
lines to concentrate on the new 514- 
in. disk drives, has taken its lumps 
and reoriented its efforts. 

Murphy of MegaVault has identi- 
fied another error in marketing the 





Coming up. Sales of 5%-in. drives storing from 100 to 
300 megabytes of data could pick up as production 
hitches are resolved. More manufacturers may commit 
to the format once they achieve a reliable design for it. 


smaller units. “Instead of one market 
for the drives, incorporated into a 
stand-alone computer, there is anoth- 
er segment: for shared memory. 
These are totally distinct, with no 
crossover,” he explains. 

As memory capacity gets larger, 
with the emphasis now on 100 to 200 
megabytes, drives are shared by 
more than one computer—a fact that 
negates the size advantage of the 
514-1in. unit. 

In addition, the 514-in. drives had 
been billed as having a price advan- 
tage over their big brothers, but now 
competition in that area is consid- 
ered a virtual standoff. Fujitsu sells 
its 8-in. 168-megabyte drives in 
quantity for about $3,000, and com- 


parable 51!4-in. units, which first 
were quoted at $2,000, are creeping 
up in price. Larger 8-in. drives, such 
as the MegaVault 330-megabyte, 
which goes for $3,200, are actually 
cheaper than their 54-in. counter- 
parts—which are not yet even being 
delivered. 

Reorientation. For suppliers of 
both sizes of drives, changes already 
are taking place. At Priam, for ex- 
ample, new 8-in. drives of 188 and 
344 megabytes are in the works. 
Moreover, Schroeder says, “Our to- 
tal manufacturing effort is 
focused on the 8-in. market 
now, with only the design 
engineering split between 8 
in. and 5% in.,” he explains. 

Other firms are taking a 
different course, however. 
Micropolis Corp. of Chats- 
worth, Calif., is still putting 
most of its effort into 514- 
in. lines, even though it con- 
tinues to sell 8-in. ones. 
“But as a practical matter, 
it’s asking quite a bit to do 
both,” notes Chet Baffa, Mi- 
cropolis’ marketing vice 
president. “Other firms are 
choosing, and we may have 
some tough decisions ahead, 
too,” he says. 

For the future, there is a 
surprising consensus from 
most players about the way 
the market will develop. The 
8-in. drive will continue to 
do well in the 100- to 200- 
megabyte size for about two 
years, or until the 54-in. 
disk drives finally come 
through with proven prod- 
ucts in volume. But by that time, the 
8-in. drives will have carved out a 
solid market above that size, even to 
the extent of taking away much of 
the long-time domain of the estab- 
lished 14-in. drives. 

Confirmation of this expectation 
comes from Control Data Corp., 
whose Peripherals Division is the 
dominant factor in large drives. Says 
Patrick McMahon, general manager 
of market requirements for the Min- 
neapolis firm, ““We could well have a 
new 8-in. drive ourselves in 1985.” 

Says Fujitsu’s Gluck, “The proof 
of the demand is there, with six re- 
cent announcements of 8-in. drives 
[throughout the industry]. That’s not 
a dying market, is it?” 
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SIEMENS READIES 








COMMERCIAL ISDN 





Munich 
‘hi the communications world, the 
current buzz letters are ISDN, 
the integrated services digital net- 
work that transmits voice, text, data, 
and video over the same network 
and whisks the information from ter- 
minal to terminal over 64-kb/s chan- 
nels. Mindful of what is to come lat- 
er in the decade—nationwide, and 
even international ISDN networks— 
communication houses have installed 
trial ISDN systems, and semiconduc- 
tor makers are designing the appro- 
priate chips. Meanwhile, the Interna- 
tional Telephone and Telegraph Con- 
sultative Committee (CCITT), has 
worked out recommendations and 
norms for the industry. 

But for Siemens AG, ISDN has 
already become a commercial reality. 
The company’s Communications and 
Information Systems Division in this 
Bavarian metropolis has readied a 
computerized ISDN private branch 
exchange (PBX) system for non-pub- 
lic applications in large organiza- 
tions, offices, and similar facilities. 

Debut. Dubbed Hicom, which de- 
rives from high-fidelity communica- 
tions, the system will go into volume 
production during the first half of 
the year, with first deliveries toward 
year’s end. Modularly constructed, it 
can be expanded from a small unit 
for 100 subscriber lines to a large 
configuration for more than 16,000 
lines. 

Because the ISDN _ transmission 
rate is 144 kb/s, two 64 kb/s chan- 
nels can be used at the same time, 
allowing simultaneous multicommun- 
ication, says Walter Puls, sales direc- 
tor for private and special communi- 
cations networks at the Munich divi- 
sion. The remaining 16 kb/s are for 
the signaling channel. 

Therefore, a Hicom multiterminal, 
such as the one Siemens has de- 
signed, can perform all jobs that cur- 
rently require a telephone, a text ter- 
minal, a data station, and a display 
screen—each with a different dial 


ety 
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number and each using different pro- 
tocols and interfaces. 

Multicommunications should con- 
siderably enhance the exchange of in- 
formation between offices, says Puls. 
For example, simultaneously with a 
phone call, the text on a display can 
be relayed to or received from other 
Hicom terminals as electronic mail. 

In addition, while data is sent over 
one channel, video signals for non- 
moving pictures can be simultaneous- 
ly relayed over the other channel. 
With a Hicom multiterminal, of 
course, it is possible to edit, correct, 
and supplement text right at the ter- 
minal. Further, the terminal can ac- 
cess the system’s computer to call 
up, for example, a list of names or 
numbers for communications. A dis- 
play shows both the number and the 
name of the caller. What’s more, 
with videotex, subscribers can call up 
and display text and graphics infor- 
mation from a data bank. 

Hicom also accommodates telefax 
equipment. A newly developed class- 
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cations, each with a different protocol. 





Coming attraction. A technician works on the Hicom PBX 
system, which uses two channels for ‘multiple’? communi- 





3 Siemens unit reproduces the. infor- 
mation on a standard-size page in 20 
s. In addition, the system handles te- 
letex communication service that. 
transmits text between electronic 
typewriters or word processors at 
rates of 2,400 b/s [Electronics, April 
7; 1981; p. 101}. 

The Hicom concept is based on 
Siemens’ Bureau-Architecture. It de- 
fines product design, configuration, 
user interfaces, and protocols, taking 
into consideration the norms provid- 
ed by the CCITT and the Interna- 
tional Standards Organization (ISO). 
The SBA’s aim is to minimize the 
product variety and takes into ac- 
count the interfaces of all important 
equipment manufacturers to ensure 
compatibility. 

Dedicated servers. In the Hicom 
system, adapters tie together the digi- 
tal voice part with, for example, tele- 
fax and teletex stations. A switching 
unit connects subscribers to the lines, 
a process that is coordinated and 
monitored by administration and 
data servers. Other servers, such as 
voice-mail servers, are modules for 
storing and distributing speech. 

Key components in the Hicom sys- 
tem are special very large-scale inte- 
grated telecom circuits that control 
pulse-code modulated (pcm) line 
switching. Of note is the Sicofi, 
which integrates a signal processor, a 
codec, and a filter on a chip [Elec- 





_.--  tronicsWeek, Aug. 20, 
re" = =61984, p. 32]. 
It integrates some 


36,000 transistors on a 
40-mm? chip, a density, 
Siemens says, that so far 
has been unattained for 
telecom chips with analog 
and digital logic. 

The peripheral board- 
controller circuit per- 
forms 22,000 transistor 
functions on a 38-mm/’ 
chip [Electronics, Jan. 13, 
1983, p. 86]. This intelli- 
gent multiplexer/demulti- 
plexer monitors the time- 
slot-oriented pcm _ chan- 
nels and processes the 
data stream for control 
and signaling of the indi- 
vidual subscriber circuits. 
Operating at a rate of 4 
Mb/s, it is able to accom- 
modate up to 16 subscrib- 
er lines. —John Gosch 


SOL BELL. 
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Sc WHEN YOU CAN MEASURE 
WHAT YOU ARE SPEAKING 
ABOUT, AND EXPRESS IT IN 
NUMBERS, YOU KNOW SOME- 
THING ABOUT IT...AND YOU 
HAVE, IN YOUR THOUGHTS, 


ADVANCED TO THE STAGE 
OF SCLiE NCE ; 99 William Thomson. Lord Kelvin WINNING THE 


British Mathematician and Physicist, 1894 T T F TI E 


Enduring achievements in art 
and science share an essential 
quality. In the development 

of fundamental visual or 
technical concepts, these 
works provide facets of 
understanding beyond their 
place in time. 

The images of Metsys, the 
words of Kelvin—each continues 
to bear a striking relevance to 
contemporary values. At 
Accutest, we recognize that 
creative solutions for the 
technological needs of today 
must also meet the challenges 
of tomorrow. 


THE SCIENCE OF 
ATE IS ACCURACY. Precise 
measurement capabilities assure 
higher quality and maximum 
profitability. You'll find built-in 
accuracy an essential feature of 
every Accutest system. But 
accuracy alone is not enough. 


THE ART OF ATE ENDURES 
AT ACCUTEST. Our renewed 
commitment to research and 
development, after-sale support 
and product enhancement 
means the Accutest system you 
need today will continue to 
perform tomorrow. 

WIN THE TEST OF TIME. 
Look to Accutest for Automatic 
Test Equipment you can 
depend on-time after time. 





Photo Courtesy of National Museums, Paris. 


The Moneychanger 

and His Wife— 

Quentin Metsys, 1514. <= 

A fine example of Accuracy in Time for the Future 
Flemish genre painting 

j hi h the MASSACHUSETTS /61 7-256-8124/TWX 710-347-0620 
- sf i ; : CALIFORNIA/408-946-802 5/TWX 910-338-0160 
aricept A ee eon 

of ordinary objects FRANCE/1-687-3230/TWX 260920 

is a popular theme. WEST GERMANY/89465053/TWX 5213975 
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JAPANESE HAVE YEN FOR U.S. 





Los Angeles 
he final barriers to the long-ex- 
pected influx of venture capital 

from cash-loaded Japanese groups 

seem to have been breached, and a 

trickle of capital has started to flow 

into the U.S., albeit on a small and 
tentative scale. 

Two major impediments have been 
holding back Japanese cash from 
U.S. shores, say industry experts. 
First is the lack of a clear-cut policy 
by the Japanese Ministry of Finance, 
which must approve each agreement. 
Second is the fact that prospective 
Japanese investment managers had 
not yet acquired the kind of expertise 
in U.S. venture-capital deals neces- 
sary to pull them off. 

But apparently these problems 
have begun to be solved. Tokyo Ven- 
ture Capital, a division of Diachi 
Kongyo Bank, Tokyo, Japan’s larg- 
est bank, has announced that it has 
put money into a small peripherals 
manufacturer, Racet Computes Inc. 
in Orange, Calif., and is nearing 
completion of negotiations for financ- 
ing a disk-media firm, Komag Inc. of 
Milpitas, Calif. Furthermore, Tokyo 
Venture Capital is publicizing an ag- 
gressive program of seeking this kind 
of investment on a larger scale, ac- 
cepting the same risks as its US. 
counterparts. 

Racet founder and chairman Ron 
Johnson had no intention 
of blazing a trail to for- 
eign funding when he 
first went looking for out- 
side capital in March 
1984. Caught in the capi- 
tal drought that followed 
the high-technology 
boom ending in late 1983, 
he was searching desper- 
ately for any kind of fi- 
nancing. “Anyone having 
to depend on the Ameri- 
can capital markets, then 
and now, has to quiver in 
his boots,” he says. 

Admittedly, Johnson 
had a head start in the 
search. His firm already 
had connections in Japan 
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through marketing software products 
there, and through contacts made by 
his wife, Arana Chiyoda Johnson, 
who cofounded Racet and is a native 
Japanese. Too, as is often the case in 
Japanese business, a trading compa- 
ny was instrumental in bringing to- 
gether borrower and lender. 

Playing the role of matchmaker 
was I. Ishibashi, general manager of 
special products research and devel- 
opment for the Machinery Division 
of Shinsho Corp., Osaka. After 
months of discussion, largely “build- 
ing the whole web of relationships 
necessary to any business undertak- 
ing in Japan,” in Johnson’s words, 
the Ministry of Finance suddenly 
gave its approval in August. 

Moving right along. ‘““Things hap- 
pened so fast then that we couldn’t 
believe it,’ he recalls. He believes 
that the Japanese government wants 
such investments to increase rapid- 
ly—at the urging of U.S. government 
officials—and therefore speeded up 
the Racet loan in order to have a 
precedent in place. 

Johnson terms the initial sum in- 
significant, but is closing negotiations 
for a sizable second round of financ- 
ing. Moreover, he is actively helping 
Tokyo Venture Capital line up other 
potential loans. 

The U.S. executive notes other ad- 
vantages than financing, once Japa- 
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nese contacts are established. For 
one, he might get Shinsho to manu- 
facture Racet’s PCMS-411 mass-stor- 
age system. The US. firm is already 
selling a copier for color video termi- 
nals manufactured by a Shinsho elec- 
tronics manufacturing subsidiary, 
Shinko Electric. “It’s a long-term re- 
lationship that works in both direc- 
tions,” Johnson notes. 

Komag president Stephen Johnson 
(no relation to Racet’s Ron Johnson) 
sees the Japanese venture capital 
move into the U.S. as an ideal 
match. “The Japanese are sitting 
there lusting after U.S. innovation, 
and things are tough raising capital 
here.”” He expects many more such 
deals soon and believes these will 
help make inroads into the “‘unfavor- 
able balance of payments, in a way.” 
Komag, which was founded in June 
1983 to produce sputtered thin-film 
disk media, expected its financing ar- 
rangement would become final in 
late December. 

The Japanese investments are 
“classic venture capital arrange- 
ments,” says Shinsho’s Ishibashi. 
Loans are expected to run between 
18 months and two years. And, he 
emphasizes, there is no_ interest 
among Japanese financiers to pursue 
anything except “solid business 
deals’—marginal propositions will 
be turned down. —Larry Waller 
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NEW SYSTEM AIDS BLIND OPERATORS 








Los Angeles 
5 Baas computers—microcomput- 
er systems that use speech syn- 
thesizers—already offer a boost to 
the employment opportunities for 
blind or visually impaired persons. 
But experience has shown that exist- 
ing hardware systems fall short of 
performing well enough to allow 
these highly motivated workers to 
compete more equally with the 
sighted. 

This system-feature gap 
could be narrowed considera- 
bly, however, by a new com- 
puter dubbed Total Talk, a 
greatly modified Hewlett-Pack- 
ard Co. model 150 microcom- 
puter. Designed by Maryland 
Computer Services Inc., Forest 
Hill, Md., the desktop unit, 
through keyboard and control- 
software enhancements, trans- 
lates a video data display into 
“a verbal-audio screen,” says 
Daniel Gorney, manager of 
marketing and sales. 

With the speech synthesizer, 
firmware, and new software 
added to the HP 150, the com- 
puter not only ‘ ‘speaks any in- 
formation appearing on _ its 
screen, it lets the blind user 
create and manipulate this material,” 
says Gorney. This is a unique capa- 
bility unmatched by any other equip- 
ment, he claims. 

Help from the blind. Total Talk 
was developed over a period of five 
years in a project aided by numerous 
blind computer engineers and pro- 
grammers. It builds on the experi- 


ence MCS has gained by specializing 
in supplying such equipment for the 
blind on a worldwide scale (see 
“Firm focuses on helping the visually 
impaired,” below). Most directly, the 
computer has benefited from lessons 
learned from its predecessor, the In- 
formation through Speech unit, a 
much bulkier performer based on the 
HP 125 microcomputer. 

According to Gorney, Total Talk 





Beneficial. The Total Talk system from MCS will make 
work easier for vision-impaired users, such as David Simp- 
‘son, a blind programmer who helped develop the system. 


is intended as a full-fledged micro- 
computer able to communicate with 
systems made by most firms. “It is 
not some obscure, second-rate ma- 
chine for the handicapped,” he says. 
The system’s most notable difference 
is at the right side of the keyboard, 
where MCS has reprogrammed the 
HP 150’s standard numeric pad into 


the speech-control module. 

The big improvement comes from 
this speech pad, which lets a user 
keep his hands on the keyboard 
while controlling the computer’s 
speech. Previously, controlling a ma- 
chine’s speech required adjusting di- 
als and knobs located off the key- 
board, MCS says, a task a blind per- 
son often could not perform alone. 

By pressing the correct keypad nu- 
meral, a user can choose to re- 
view material one word, a line, 
or a screenful at a time. More- 
over, the rate of speech can be 
changed from 45 to 720 words 
per minute with the key adjust- 
ments. Even such screen en- 
hancements as underlining or 
boldface are announced. | 

Along with the cut in pro- 
gramming time possible with 
the speech pad, the computer 
has several programs for blind 
users, including a_ translator 
that prepares data for output 
to a Braille hard-copy peripher- 
al. A talking data-base manag- 
er is provided, too, for keeping 
track of addresses, phone num- 
bers, and dates. An MS-DOS 
operating system allows the 
system to run the most popular 
software programs. 

The computer sells for approxi- 
mately $8,000 without Braille-orient- 
ed peripherals. A fully configured 
system costs $11,000, and training 
costs vary: In the field, it can run 
$1,000 plus expenses for the teacher; 
at the Maryland headquarters, half 
that figure. MCS officials expect to 
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Firm focuses on helping the visually impaired 


‘bring out new products, largely financing its own research 
- and development. More than 525 of the firm’s talking 











trated on adeveloping custom business applications for com- 
puters made by Hewlett-Packard Co. of Palo Alto. A year 
later, eon nony president Deane mee c 


terminals and computers have been sold. 

The market has more scope than is apparent at first 
glance, the company notes. There are about 11.4 million 
persons in the U.S. with some kind of visual problem, of 
which 1.4 million are legally blind. MCS is growing at a 40% 
annual compounded rate, it says, with 1984 sales of about | 
$3 million. ins: are forecasted to nee’y double ir in 1985. 
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Why 
inspect 
incoming 
resistor 
networks? 


No other competitive network even 
comes close to the millions of CTS 
networks used on production lines— 
without costly incoming inspection! 
Some of the largest, toughest-to-satisfy 
companies in the world are putting CTS 
resistor networks right into PC boards— 
without costly incoming inspection. 
Confidence in this kind of consistent 
product quality is not easily won. More 
than 1.3 billion hours of testing (with 
only 2 failures!) have proven CTS resis- 
tor superiority—in design, performance, 
quality and delivery. 

This level of performance is the result 
of the CTS Total Quality Assurance Sys- 


tem. It includes the use of Statistical 
Process Control at every manufacturing 
step—to assure unvarying resistor per- 
formance. Finally, every single network is 
tested for resistance value. Result: CTS 
produces more millions of automatically in- 
serted networks than any other manufac- 
turer. 

WRITE TODAY for Test Report and 
Catalog on both custom and standard 
CTS networks. Contact: | 3 : 
CTS Corporation, Berne 5 
Division, 406 Parr Road, | 
Berne, IN 46711. Phone: — 
(219) 589-8220. 
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CTS CORPORATION @ ELKHART, INDIANA 





Custom Hybrid Circuits 
for demanding medical 
electronics. 

Phone: (317) 463-2565 
CIRCLE NO. 129 


switches. 





Series 206 Slide-action DIP 


Phone: (805) 238-0350. 
CIRCLE NO. 130 


Phone: (512) 546-5184 
CIRCLE NO. 131 





Loudspeakers 2" through 8" 
.05 0z.-20.0 oz. ferrite magnets. 





NEW! Series 750 R/C SIP 
Resistor/Capacitor Networks 

New machine insertable SIP package re- 
duces inventory, saves time and board 
space by including discrete components 
in a thin profile network package. Avail- 
able with 6 pins, 2 capacitors: 8 pins, 3 
capacitors or 10 pins, 4 capacitors. 





Connectors Custom PC board 
and military styles. 

Phone: (612) 941-9100 
CIRCLE NO.132 





















sell 400 Total Talks in the next year 
in the U.S. and perhaps 100 more 
worldwide (for a related effort in Ja- 
pan, see ‘Japanese develop word pro- 
cessor for the blind,” above). 


has fallen with the development of Versa Braille- 
Eres software that enables les persons 


9801 personal computer i NEC distributor Y.D.K. be and ik 

the Vocational Development Center for the Blind in Japan 
Inc., both in Tokyo. Like word processors for the sighted, it — 
uses standard Japanese syllabary characters on the: com- 
puter keyboard for phonetic input of text, which is converted 
to the combination of Kanji Chinese and Japanese charac- 


MCS officials last month complet- 
ed a seven-city U.S. tour, showing 
Total Talk to such prospective buy- 
ers as the Braille Institute, located 
here. Reaction to the new computer, 


officials say, has been excellent, with 
a general agreement that it greatly 
extends the degree of blind operator 
use and reduces the need for help 
from sighted workers.—Larry Waller 


DISPLAYS 





Poole, England 
fter a 15-year developmental 
and commercial roller-coaster 
ride, electroluminescent displays may 
soon be flashing a brighter future for 


EL DISPLAYS GLIMMER AGAIN 


tiny Phosphor Products Co. Ltd., lo- 
cated on England’s south coast in 
Dorset. Solving some of the prob- 
lems in the technology has spawned 
the beginnings of user acceptance, 
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Flat panel is a soft touch 


Touch switches have been integrated into electroluminescent flat panels in the 
UK by Phosphor Products Ltd., Poole, and Tube Investments Research 
Laboratories, Saffron Walden, Essex. The technique uses the display’s own 
scan circuitry and needs only one extra electrode, a touch plate formed on the 
front of the glass-faced display. 

Low-cost, fixed-legend panels suitable for mass production were first 
developed for use in washing machines, microwave ovens, and stoves. One 
version has a 16-key touch panel. Researchers have integrated touch switches 
with dot-matrix displays to give four programmable (or soft) keys where the 
message, or legend under the switch, can be altered under program control. 

For this, an added indium-tin-oxide layer is formed on the display’s front 
surface. The translucent conductive coating serves as the touch pad, capaci- 
tively coupled to a split-cathode electrode formed on the reverse side of the 
glass panel. In operation, a sensing pulse is applied to the inner electrode 
instead of the usual display-driver pulse. Since the cathodes are disconnected, 
the display does not change. When the panel is touched, body capacitance 
drains off some charge and this can be detected by a simple circuit. 

In a dot-matrix display, the panel is driven in standard multiplexed fashion. As 
a touch switch, all the anodes are pulsed simultaneously and the whole 
arrangment becomes a standard touch switch, with the sense-plate output of 
each element leading off the bottom of the panel. The switches are interrogat- 
ed three times in this way under microprocessor control. Control is then 
returned to the display. -K.S. 





with PPL signing its first license 
agreement with a US. firm. 


Several factors are helping to 
change the prospects for this attrac- 
tive display technology, according to 
Peter Smith, PPL’s managing direc- 
tor. The first company to score with 
its ac electroluminescent flat panel 
was Japan’s Sharp Corp., which used 
it in the Compass portable computer 
by Grid Systems Corp., Mountain 
View, Calif. Its success has gone a 
long way to promote the technology 
in the U.S., says Smith. 

Display manufacturers are also 
playing their part to help the market 
by collaborating on display  stan- 
dards. This may mean that manufac- 
turers’ displays will soon be inter- 
changeable, even though the technol- 
ogies may be different. Sharp, for ex- 
ample, uses ac electroluminescence, 
while PPL uses dc. 

Technology advances. The technol- 
ogy is also maturing. Originally, it 
lacked suitable high-voltage driver 
integrated circuits, but standard 
parts—Texas Instruments Inc.’s 7555 
series, for example—can now drive 
de and ac electroluminescent or plas- 
ma panels. Even with the 7555, how- 
ever, 26 chips are still needed to 
drive PPL’s half-screen display. 
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Display reliability, once a problem, 
is now excellent. Also, these displays 
can be produced repeatably, says 
Smith, who has raised a $1.78 mil- 
lion stake to set up the first small- 
volume production line. Until now, 
displays for British Telecom and oth- 
ers have been made in small batches. 

According to Smith, dc electrolu- 
minescence is a potentially cheaper 
technology than the ac alternative, 
because it is based on a simple thick- 
film powder process and does not 
use an expensive vacuum-forming 
process as do ac panels. Manufacture 
begins with a glass faceplate covered 
with a translucent coating of indium 
tin oxide acting as the display elec- 
trode and is_ photolithographically 
etched to form an electrode pattern. 

Next, a manganese-doped zinc sul- 
phide powder phosphor is sprayed 
onto the front plate, and then a rear 
electrode of aluminum is evaporated 
onto the phosphor layer. Bridge con- 
tacts are silkscreened along the edges 
of the phosphor-aluminum layer to 
make contact between the contact 
pads on the substrate and the alumi- 
num rear electrodes. The row elec- 
trodes are generated by mechanically 
scribing the layer. Using this tech- 
nique, the active pixel area is 0.010 
in. by 0.010 in. on a pitch of 0.0125 
in. in both directions. Finally, a her- 
metic encapsulating dome is added. 

Using this technology, Phosphor 
Products has now come up with a 
prototype half-page display with a 
matrix of 560 columns by 250 rows 
and a resolution of 80 lines/in. in 
both directions. Mounted with its 
driver circuitry, it forms a subsystem 
flat screen that can be refreshed at a 
frame rate of 60 Hz and consumes 
around 10 W (see “Flat panel is a 
soft touch,” p. 38). 

LCD competition. Of course, dc 
electroluminescent displays will be 
competing against upcoming flat- 
screen liquid-crystal displays with 
matrix addressing, but, says Smith, 
there is a place for both active and 
passive displays. 

The first payoff for PPL has come 
with the recent signing of Chicago’s 
Cherry Electrical Products, its first 
U.S. technology licensee. Cherry will 
scale-up the UK company’s thick- 
film powder phosphor technology be- 
fore launching a 2,000-character flat- 
panel display sometime within the 
next one to two years.—Kevin Smith 
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Tokyo 

olyimide can stand up to high 

temperatures, and that charac- 
teristic has won it a variety of appli- 
cations in electronics fabrication. It 
is often used as the base material for 
printed-circuit-board laminates, for 
example. And it turns up frequently 
as a substrate for flexible circuitry. 
Another common use is as a general- 
purpose insulator for equipment that 
has to stand up to harsh or extreme 
environments. 

In their purest form, polyimide 
materials are currently being evaluat- 
ed for two critical steps in the fabri- 
cation of integrated circuits. They 
are under consideration as a protec- 
tive layer atop dynamic random-ac- 
cess memories in order to protect 
them from the alpha particles that 
can cause soft errors. And they are 
being studied as thin insulating films 
for multilevel very large-scale inte- 
gration chips. 

Comes with a drawback. As so of- 
ten happens, however, along with the 
advantages comes a drawback. In 
currently available polyimides, there 
is a large differential in their thermal 
coefficient of expansion and that of 
silicon chips and the materials used 
to passivate them, such as silicon di- 
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POLYIMIDE 


Well matched. Thermal coefficient of expansion for Hita- 
chi’s polyimides blankets that for silicon and common 


packaging materials, easing stress on ICs. 
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oxide or silicon nitride. The mechan- 
ical stresses thus caused can actually 
crack the top surface of a memory 
chip at high temperatures. 

To keep chips from cracking, Hita- 
chi Ltd.’s research laboratory has 
developed a new family of poly- 
imides with a low thermal coeffi- 
cient of expansion (TCE). At a tech- 
nology seminar in New York last 
month, Osamu Asai, deputy general 
manager of the lab, explained that 
the company had found that some 
polyimides have very low coefficients 
of expansion and had exploited that 
discovery by using molecular design 
techniques to develop the new mate- 
rials. These will become available 
late in the year. As the drawing 
shows, the new polyimides span a 
TCE range from 4x 10°/K (compa- 
rable to quartz) to 2x 10°/K (com- 
parable to aluminum). 

Silicon, silicon nitride, and silicon 
dioxide, all used extensively in IC 
processing, fall within the TCE 
ranges of the new Hitachi poly- 
imides. This means the new poly- 
merics can serve as stress-free coat- 
ings either for alpha-particle protec- 
tion or for multilayering. 

Along with exemplary TCE, the 
improved polymers have several oth- 
er noteworthy qualities. 
Strength and modulus 
are three to six times as 
large as they are in con- 
ventional polymers. The 
new polyimides also have 
a thermal decomposition 
temperature and soften- 
ing temperature of 500°C 
Or more; this is some 
50°C higher than for con- 
ventional polyimides. 

Other possible uses of 
the new polymers in- 
clude binders and sub- 
Strates for magnetic 
disks, aligning layers for 
liquid-crystal displays, 
and protective layers for 
solar cells.— Jerry Lyman 













39 





ElectronicsWeek Index 


40 


THIS WEEK 
LAST WEEK 
YEAR AGO 


1982 


Total employment in the U.S. electronics industry 
remained steady in October, the latest reporting peri- 
od, and helped keep the ElectronicsWeek Index at 
last week's level. Although total employment in the 
industry held firm, there were some noticeable shifts 
within individual electronics sectors. For example, of- 
fice and computer equipment makers and compo- 
nents companies reduced their workforce by 1.2%, 


Vv 


while Communications equipment makers increased 
their employment rolls. 

In other economic areas, whose data are also used 
to compile the Index, interest rates dropped slightly, 
but retail sales and general unemployment rates 
stayed essentially flat. With interest rates continuing to 
slide and electronics exports expected to outpace 
imports, the next move in the Index is likely to be up. 
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Model DB- 


Our new model DB-2005E fully automated high-speed 

eutectic die bonder is among the fastest die bonders 

now available on the market. Using the direct bonding 

method with a pattern recognition system, this die 

bonder has been developed for bonding small size 

dice such as TO-92 and SOT packages. 

Features: : 

@Direct die bonding on lead frame from wafer expand tray 

@Capacity for handling wafers up to 5” diameter 

@Stable stacker-type loader and multi-magazine-type un- 
loader 

@Bonding speed: 0.7 seconds 





For details, write today 


Tenschu TOKYO SOKUHAN CO., LTD. 


2-19-3 Nishi Gotanda, Tokyo 141, Japan Phone: (03)492-6104 Fax: (03)495-0983 
Telex: 0246-8017 TOSOKU J. Cable Address: SOKUHAN TOKYO 
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EASY, RELIABLE SOLUTIONS 


ORDER Top 
TO YOUR DESIGN PROBLEMS Ayr 


ENGINEERS delivers professional, innovativesolutions for your most demanding projects. 


CIRCUITS AND SOFTWARE FOR ELECTRONICS ENGINEERS covers a vast array of 
design problems conveniently organized into 25 vital categories by function. 


CIRCUITS AND SOFTWARE FOR ELECTRONICS ENGINEERS contains hundreds of 
circuit schematics and computer programs that have been proven to work and meet the highest 
standards of performance. 


These creative, new ideas and approaches keep you on top 
of what’s happening in the latest circuitry developments. 





Edited by Howard Bierman, 
So whether you are a design engineer, technician or supervisor—don’t take the chance of being Managing Editor, Technical— 
less than on top of the latest circuitry developments! Order your copy today! ElectronicsWeek Magazine 


McGraw-Hill Int'l. Publications Co. Shists | 
Attn: ECC | 
McGraw-Hill House 
Before you tackle your | Maidenhead, Berkshire SL6 2QL Name | 
; ' England 
next project, order this (Tel. (0628) 23431; Telex 848640) Company | 
valuable resource today! | R370 | 
Send me ___ copy (copies) of CIRCUITS Street Address 
| AND SOFTWARE FOR ELECTRONICS ENGI- | 
j NEERS for $19.95 each. U.S. residents please 
Use the coupon or send in | include local sales tax. City State Zip | 
your company purchase order. | (Payment enclosed (postage & handling in- | 
cluded) Country 

wy / f | L] Bill me (postage, handling & tax will be added) Please allow four to six weeks for delivery. | 

e a NOTE: All orders under $25 will be sent a pro- McGraw-Hill knows you will be satisfied, but if for 
ar i 4 forma invoice requiring prepayment. some reason you're not, there is a ten-day money- | 
s ne Bill my company. Purchase order is attached. back guarantee that applies on all books. | 
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SIEMENS 


80286 CPU and 82258 ADMA: 


Chip set par excellence 


The SAB 80286 microprocessor and the SAB 82258 
advanced DMA controller (ADMA) rank among the most 
innovative 16-bit uC devices worldwide. 


SAB 80286, with its progressive chip architecture, 
is five times more powerful than the 8086. 


The 70 mm? chip contains a CPU with integrated 
memory management and protection. This is ideal for 
powerful, multitasking wC systems or computers for 
several users. 


The data transfer rate between a memory and periph- 
erals is one of the decisive criteria when it comes to 
the performance of complex uC systems. Which is why 
Siemens devised the SAB 82956 ADMA. Unmatched in 
its characteristics, it sets new standards and exhibits 
features that were previously only to be found in 
medium and large-scale computers: 

@ 4 independent channels 

@ 16 Mbyte addressing range 

@ 16 Mbyte byte count 

@ memory-based communication with CPU 

@ “on-the-fly” compare, translate and verify operations 
@ transfer rates up to 8 Mbytes/s 

@ single and double cycle transfer 

@ automatic chaining of command blocks 


@® multiplexer mode operation with 32 subchannels 
@ local and remote (stand alone) mode of ee 
Working as an I/O processor, the ADMA more than — 
doubles the performance and throughput of an — 


80286 system. 
SAB 82258 can also be used with other micro- 
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System components 

Choose a Fujitsu systemized component 
and you have already completed the 
three initial steps of design, production 
and assembly. 


Quality and reliability 

Each finished mini-system is ready for 
use and has undergone strict quality 
control and after-assembly inspection to 
guarantee the same high performance 
and reliability expected of all Fujitsu 
products. 


Cost-savings 

With a highly rationalized production 
process and the fact Fujitsu makes its 
own components, these compact per- 


formers are yours at prices far lower than 
you would pay if you started from scratch. 


Wide selection of other components 

Besides the system components shown 

here, Fujitsu also offers world-wide a full 

range of other high quality components 

including: 

@ over 1000 different types of connectors 

® small, lightweight and rugged control 
relays 

@ high-density, high-precision hybrid ICs 
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Fujitsu Limited (Components Marketing) 





Fujitsu’s com 


Now individualized or in systen 





MINI-THERMAL PRINTERS 


Quiet, clear printing up to 20 million dot lines. 
We combined a fixed print head and stable-contact, 
heat-sensitive forms to give you crisp-looking 
characters without the noise. 

® maintenance-free line-dot recording 

@up to 80 characters/sec 

® printed lines immediately visible 

@long service life in numerous applications 


6-1, Marunouchi 2-chome, Chiyoda-ku, Tokyo 100, Japan Phone: (Int'l Prefix) 81-3-216-3211 Telex: J22883 


Fujitsu Component Europe, B.V. 


Rijnkade 19B, 1382 GS, Weesp, The Netherlands Phone: 02940-18748 Telex: 44-11966 


onent parade 


to give you more for your money 





BUBBLE MEMORY MODULES 
Flexible new modules let you design your own 
LOW-PROFILE KEYBOARDS board ne 
Ultra-slim and ergonomic design with new long- Operating at the TTL level, they offer solid-state file 
term reliability. memory designed to your individual needs. 
We give you a home-row height of 28.8mm @incorporate bubble memory devices and control 
(DIN Standard) with a service life exceeding 50 LSls 
million operations. @expandable from 128K to 4M bytes 
cylindrical keytops sloped at 6° @11.2 msec. average access time 
©60g (typ.) touch, 3.8mm stroke @non-volatile memory 
@tactile feedback option ® maintenance-free design 


esculptured surface keys 
@ keyboard layout adjusted to your specs 
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in nanoseconds “ 
shouldn’t wait a week for 
their ElectronicsWeek. | 


In the electronics industry, you can’t afford to wait a week to get information. 
By that time, some new revolutionary technology may have been introduced. 

Now you need your own copy of ElectronicsWeek to guarantee that you get 
the latest up-to-date information. 

Being buried in the middle of a routing slip makes it tough to stay on top of 
the electronics industry. That’s why you need your own copy of ElectronicsWeek. 
Don’t wait another second. Fill out the subscription card now. If there is no 

subscription card, please write to: ElectronicsWeek, CN 807, Martinsville, 

NJ 08836 or call toll-free 800-257-9402 ext. 14 (in New Jersey, 

call collect 609-426-5330 ext. 14). Outside U.S., 

please write to: Subscription Dept., Huropean vee 

Circulation Center, Maidenhead SL6 ZQL, England. , 
Get time on your side for a change. 
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NEW HEAD OF MITSUBISHI AMERICA 


People 


RESISTS THE PANIC BUTTON 





Torrance, Calif. 

hose U.S. executives so caught 

up in dealing with problems of 
the moment—particularly in today’s 
less-than-robust marketplace—would 
do well to cultivate the unflappable 
outlook and longer perspective of Ta- 
keshi Sakurai. A well-traveled, 23- 
year veteran of the top management 
ranks at Tokyo’s Mitsubishi Electric 
Co., he took over as president of its 
U.S. subsidiary, Mitsubishi Electron- 
ics America Inc., this summer. 

But as it turns out, the timing of 
his move was less than ideal, given 
the general weakening in the market 
for small computers, peripherals, and 
semiconductors, Mitsubishi’s main 
products. Unlike many of his USS. 
counterparts though, Sakurai, 47, re- 
fuses to hit the panic button. 

Just part of a cycle. He sees the 
market’s condition as just a phase in 
an inevitable cycle. “It’s softening, 
that’s right. But this happens,” he 
says with his characteristic calm. 
The executive adds that he is “rather 
optimistic,” even about prospects for 
semiconductors, despite the gloom- 
and-doom scenarios now circulating 
in the industry. 

He thinks that whatever occurs in 
1985 probably will be better than the 
wipeout of 1982. Demand, for exam- 
ple, should continue to grow, with 
trouble coming instead from in- 
creases in manufacturing capacity. 

That area may be especially trou- 
blesome to Mitsubishi, which has 
plans to bring a new fabrication 
plant on line this month. Located in 
Raleigh, N.C., the new facility will 
be at the center of the ensuing tussle 
for market share. First turning out 
64-K dynamic random-access memo- 
ries, then adding 256-K memory and 
gate arrays, Mitsubishi is earmarking 
100% of the plant’s production for 
the U.S. market. 

Sakurai, who most recently served 
as manager of export sales and mar- 
keting for semiconductors at Mitsu- 
bishi corporate headquarters, in fact, 
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believes that the market oversupply 
of integrated circuits soon will 


straighten out. “The industry needs 
more capacity,” he says. 

As for other lines sold by Mitsubi- 
shi, notably disk drives, computers, 
and printers, market developments 





“Rather optimistic.” Mitsubishi's new man 
inthe U.S., Takeshi Sakurai, foresees a bright 
future for semiconductors, despite the cur- 
rent market softening. 


have taken place even more rapidly 
than he anticipated. “I’m more con- 
cerned about these products, because 
the competition has increased so 
quickly,” he says. 

Mitsubishi America, which in 
1984 had about $350 million in reve- 
nues, does not plan to back off, how- 
ever, because the U.S. market is so 
central to its worldwide planning. 
“We count on steady economic 
growth here, and recognize that 





many countries are tied to the USS. 
market,” he explains. 

Sakurai and his family settled 
quickly into the Southern California 
lifestyle. Years of living outside Ja- 
pan has given them “preparedness 
for these changes,”’ he says, pointing 
to a record that includes serving as 
senior representative in London, di- 
rector of Ascenseur Mitsubishi de 
France, and president of Mitsubishi 
Electric Netherlands B.V. 

In addition, many Japanese firms 
have their U.S. headquarters located 
in the South Bay section of Los An- 
geles, where Mitsubishi America is 
located. The area has one of the larg- 
est contingents of U.S.-born Japanese 
in the country, so its supporting ser- 
vices ‘“make it easy to settle in for a 
Japanese,” he notes. —Larry Waller 


CCITT director wants 
decentralization 


Darmstadt, West Germany 
i’ colleagues call him “der flie- 
gende Theo”—German for “the 
flying Theo.’ This alludes to Theo- 
dor Irmer’s frequent travels in his 
roles as project coordinator for digi- 
tal switching and transmission at the 
Engineering Center of West Germa- 
ny’s Ministry of Posts and Telecom- 
munications, based here, as well as 
adviser to that ministry in bilateral 
negotiations on communications held 
abroad and chairman of a study 
group of the International Telephone 
and Telegraph Consultative Commit- 
tee (CCITT). 

But as the new director of the 
CCITT, Irmer, if he can help it, 
wants to be less peripatetic after he 
moves to Geneva to assume his post 
later this month. A wish, he feels, 
that will probably go unfulfilled. 
‘More travel may well be the case,” 
he says with a sigh. 

Briefly, the CCITT, an organiza- 
tion of the International Telecom- 
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munications Union (ITU, which in 
turn is a body of the United Nations) 
recommends technical standards for 
all types of networks and services 
ranging from telephones and _tele- 
graph, to telex, videotex, data com- 
munications and telefax services, 
and, lately, the Integrated Services 
Digital Network. 

The CCITT’s recommendations 
are submitted for adoption to the 
world’s postal administrations, oper- 
ating companies, and communica- 
tions firms. All of the 150-odd coun- 
tries in the UN are invited to take 
part in the process, although many 
are too small to send delegations. 

“With new technologies spreading 
fast and with more and more semi- 
conductor houses getting involved in 
telecom circuits, the process of arriv- 
ing at—ideally—worldwide _ stan- 
dards is increasingly becoming a 
complex one for the CCITT to han- 
dle,’ Irmer says. As a remedy, he 
wants to decentralize the organiza- 
tion by forming smaller working 
groups that can tackle tasks “more 
efficiently than can a larger body.” 

To Irmer, the first German to be 
elected to a leading post in the ITU’s 
120-year history (most of his prede- 
cessors were French), communica- 
tions is a major part of his life. Born 
in 1932, he received his master’s de- 
gree in communications engineering 
in 1962 from the Technical Universi- 
ty of Karlsruhe, West Germany. Af- 
ter a few years’ work in the industry, 
mainly in transmission-system devel- 
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Leveler. Theodor Irmer believes 
the CCITT will work more efficient- 
ly in establishing standards by 
forming smaller working groups. 


opment, Irmer joined the 
Darmstadt center, where he 
held a number of technical 
management positions. 
Besides streamlining the 
CCITT’s work, Irmer wants 
to help underdeveloped na- 
tions gain a greater say in 
the establishment of stan- 
dards. To do this, he intends 
to urge the organization to 
hold more working group 
meetings at cities located in 
Africa and Asia, “so that 
poorer countries can send 
delegations at less expense 
than what would be in- 


mand more than ever 


volved if they had to travel to Eu- 
rope or the U.S.” 


Irmer was elected CCITT director 


in October 1984 at the organization’s 


Eighth Plenary Assembly in Torre- 


molinos, Spain. Officials in Germa- 
ny’s communications industry who 
have worked with him say that it 
was not only the experience he has 


gained and the active role he has 


played while working within CCITT 
that swung the vote in his favor. 


“His ability to bring together peo- 


ple with opposing opinions without 


anyone losing face and to get them 


to agree on workable and sensible 


compromises, had much to do with 
Irmer being named head of the orga- 


nization,” comments one industry ex- 


ecutive. That ability may be in de- 
in future 


CCITT negotiations. —John Gosch 


Safiol sees huge potential 
for product volume 


New York 
he biggest change in the electron- 
ics industry that George E. Sa- 
fiol sees since he left it in 1977 is the 
potential for huge growth in the vol- 
ume of products and revenues. 

Safiol views the market from the 
perspective of his six-year stint as 
president and chief executive officer 
at American Biltrite Inc., a manufac- 
turer of industrial rubber and plastic 
products that has its headquarters in 
Wellesley Hills, Mass. Safiol has re- 
joined the General Instrument Corp. 
here as senior vice president. 

Safiol worked for General Instru- 
ment from 1971 to 1977, and his last 
assignment was as senior vice presi- 
dent in charge of cable television and 
consumer electronics operations— 
two markets that have recently con- 
founded GI. (The company recently 
announced that net income in the 
second half of the 1985 fiscal year 
will be below the $20.8 million 
earned in the first half.) 

Instead of returning to the cable 
operation, Safiol will have responsi- 
bility for operating three fourths of 
GI’s Component Products subsidiary 
with divisions in Chicago (Clare and 
Lamp divisions) and El Paso, (Com- 
puter Products) as well as its Opto- 
electronics Division in Palo Alto. 

A native New Yorker, the 52-year- 





old Safiol is a 1954 graduate of New 
York University’s College of Engi- 


neering, with a BA in civil engineer- 


ing. He assumed his new responsibil- 
ities in mid-November and reports to 
GI’s president and chief operating of- 
ficer, C. Morris Chang, [E/ectronics- 
Week, Sept. 3, 1984, p. 53] who took 
over last February. Safiol, who is 
paying his initial visits to his far- 


flung divisions, sees promise in prod- 


ucts that cover the relay and 
networking sectors. -George Leopold 


Returnee. Six years has made a big change 
in the potential for electronics product sales, 
says George E. Safiol of General Instrument. 
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Locked somewhere inside your information system is the exact compcnent, material, or 
specification you are searching for. Unfortunately, you don’t always have the key. 

The key that unlocks your information system is now available from INACOM International: 
TECH-DOC/MICRO-INDEX, Computer Aided Access to component data, the system for 
today’s engineering workstation. 

With TECH-DOC/MICRO-INDEX you can search for the specific data you need sensibly, 
reliably, and fast at your own workstation. Thanks to multiple cross-referencing by part/component 
description, IC part number, specification number, FSC, and supplier, you’re in and out of your 


information system like Houdini. ; T™ 
Available for mainframe, mini, or micro computers, TECH-DOC = 
MICRO-INDEX; 


TECH-DOC/MICRO-INDEX is regularly updated 

automatically, relieving you of tedious, time- the CAE workstation 

consuming effort and resulting in increased component data system 
from INACOM. 


productivity. 
1-800-443-INFO 
Circle 49 on reader service card 
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The FASTBUS needs a gate array that can keep 
pace with it. The FMA601, the first ready-made 
chip specially designed for it, keeps up with 
FASTBUS’ maximum speed and specs. One and 
a half times as fast as normal ECL ICs for the 
ADI function, it takes up only 10% the space. 
And it consumes a mere 2.5 watts. Best for 
speed, space, and power economy. who could ask 
for anything more? 


@FASTBUS Drivers and Receivers (8bit) 

@ Output Latches 

@ Parity Logic 

@ Logical Address Compare 

@25 Ohm Bus Drivers. 

@Basic Technology-Motorola Macrocell Array- 
MCA600ECL 

@72Pin-Pin Grid Array 


MARUE! SHOJI CO.,LTD. 


6-7, 1 chome, Nakamachi, Musashino shi, Tokyo 180, Japan 
Tel. 0422-54-6800 


Export/Import Agent: ASKOM INCORPORATED, 54-5, 3 chome, Wada, Suginami-ku, Tokyo 166 Tel.: 03-317-2201 Telex: J29107 ASKOM Fax.: 03-317-1776 
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Divide and 
Sener: 


optits ao fans 
simaity contrat systems 


aESe Bornes | DESIGN 


The electronics industry has grown big and 
diverse. (It’s now a $320 billion market.) 

You can no longer be all things to all design 
engineers. This is why McGraw-Hill has 
introduced four new design magazines. Each 
targeted publication addresses the design need 
of a specific industry segment. 

For example, when you advertise the 
military features of your components in 
‘“Military/Space Electronics Design” your 
message is more effective. 

Using one of our four design publications 
cuts down waste circulation. Our rates are a 
fraction of the page rates of the design books 
that try to be all things to all designers. 

Also, your ad doesn’t get buried in a sea of 
other general design ads. 

Instead of a bigger budget maybe you need 
a targeted budget. Multiply your 
market shares by dividing your rf el 
budget into segments. ait” 
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Companies 


JAPANESE CHEMICAL FIRM 


MOVES FROM SOAP TO FLOPPIES 





Tokyo 
t might seem like a big leap from 


soap to electronics, but one Japa- 


nese chemical firm is counting on its 
expertise in the area of surface sci- 
ence for a smooth entry into the 
high-tech—and potentially risky— 
field of computer storage media. |. 

Kao Corp., a $1.5 billion firm 
with most of its business in deter- 
gents, toiletries, and industrial chem- 
icals, will start making 312-in. mag- 
netic disks next spring at a new plant 
and Technology Development Center 
it is building near Utsunomiya, about 
100 miles north of Tokyo. The first 
product is a 1-megabyte unformatted 
medium, says managing director Hir- 
omi Nakagawa, who heads the Re- 
search and Development Division, 
but Kao is also developing media 
with a capacity of 1.6 megabytes un- 
formatted and small video disks for 
electronic still cameras [E/ectronics- 
Week, Nov. 26, 1984, p. 34]. 

All Japanese chemical firms want 
to enter industries with high growth 
rates, notes Naohiko Araki, a re- 
searcher at the Nomura Research In- 
stitute in Kamakura, because chemi- 
cals have little growth left. Chemical 
firms seek new business opportunities 
based on their technological exper- 
tise, agrees Sumio Arai, director of 
the new Business Development De- 
partment at Kao’s Chemical Divi- 
sion. From its soap and detergents 





business, Kao has developed exper- 
tise in surface-activation chemistry 
and physics, and overall surface sci- 
ence, he says. 


Thus, coating flexible polyester 
disks with magnetic particles is a 
natural for Kao. Nakagawa says the 
firm is counting on the new 3\4-in. 
disk, and its expected rapid growth, 
for the firm’s chance to enter the 
disk industry because the market for 
larger-size disks is more mature and 
more competitive, especially in price. 
Arai believes the 1-megabyte 314-in.- 
disk market will be more quality- 
than price-conscious. 

Kao will buy the polyester films to 
coat and then sell them to an origi- 
nal-equipment manufacturer, who 
will package them for sale. Initial 
production will be about 1 million 
disks a month. 

Trump card. Kao is also working 
on storage media and perpendicular 
recording, Arai says. The firm be- 
lieves its trump card for vertical re- 
cording is a new material it has de- 
veloped: an amorphous, glass-like 
form of carbon that is an ideal sub- 
strate for thin-film heads. The sur- 
face is smooth and without holes, for 
uniform coating. Specific gravity is a 


Ambitious. Kao’s plans go beyond coated 
media and thin-film heads, says Sumio Arai, 
director of the new Business Development 
Department at Kao’s Chemical Division. 


Industrious. Researchers at Kao Corp’.s 
laboratory near Utsunomiya developed the 
coated media for 3¥2-in. floppy disks that the 
company will sell to OEMs. 


low 1.45, keeping moving weight low 
for high positioning speed. 

Moreover, the surface is very slip- 
pery—the material is a form of solid 
lubricant—so it can slide easily over 
storage media without damage and 
without a lubricant that can migrate 
and cause problems. The new materi- 
al, called Glahard, can also be used 
as the slider in more conventional 
magnetic heads. Both Nakagawa and 
Arai say that Kao’s long-range plans 
extend beyond coated media and thin 
film heads, but they decline to be 
more specific now. 

Nomura’s Araki believes Kao’s ex- 
pertise in surface science is directly 
applicable to magnetic media. He 
adds that Mitsubishi Chemical In- 
dustries Corp. of Tokyo has a joint 
venture with Verbatim Corp. of Sun- 
nyvale, Calif., to make computer me- 
dia in Japan, while photographic film 
vendor Fuji Photo Film Co. of To- 
kyo makes a complete line of tape 
and disks. 

Kao’s main liabilities in the stor- 
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age-media market are lack of brand 
image and distribution, Araki says, 
but these shouldn’t matter for OEM 
customers. The analyst says the scale 
of operation Kao envisions is the 
minimum size for a division and he 
thinks it will succeed, but he ques- 
tions whether it can succeed in a big 
way in such a competitive arena. 

Still, the venture will allow Kao to 
get its foot in the door of the elec- 
tronics industry. In time, he says, 
Kao may perform better in making 
read/write heads, which are made by 
few manufacturers, unlike the drives. 

Japanese disk suppliers aren’t ex- 
actly losing sleep over the prospect 
of competition from Kao. Yasuo Ka- 
jiura, manager of the Second Market- 
ing Department of Hitachi Maxell 
Ltd., Japan’s top floppy-disk maker, 
sayS Kao’s sales goal may be too 
small to keep it viable in the market. 

Many players. In addition, compe- 
tition is heating up, he notes, citing 
the rescue of Dysan Corp. of Santa 
Clara, Calif. by Xidex Corp. of Sun- 
nyvale. Moreover, 3M Co. of St. 
Paul, Minn., is striking out with re- 
newed vigor and giants such as East- 
man Kodak and Polaroid have en- 
tered the fray. Kao is a big firm in 
toiletries, but Kajiura questions 
whether it can compete successfully 
in the data-processing field. 

On the other hand, Maxell’s Ka- 
jilura sees strong future growth for 
314-in. disks, which have been adopt- 
ed by U.S. firms such as Hewlett- 
Packard, Data General, and Apple. 
But the disks lack high-volume users 
in Japan. Last year, almost nobody 
was shipping them, but this year 
Kao will be competing with a fair 
number of 314-in.-disk vendors in- 
cluding Sony, Maxell, Fuji Film, 
TDK, Memorex, Verbatim, 3M, 
Nashua, and Xidex, he adds. 

Kajiura says it might take four or 
five years for perpendicular record- 
ing to build significant volume. Still, 
he predicts explosive demand for 
higher-capacity file-storage media 
with higher access speeds as the mi- 
crocomputer business shifts from 8- 
to 16- to 32-bit microprocessors. In- 
expensive floppy replacements for 
hard disks would be ideal if they 
could be developed. Floppy disks 
with servo drives for extremely high 
densities and removable cartridge 
hard disks are two possibilities that 
he sees. —Charles L. Cohen 
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Italian firm seeks allies 


to crack U.S. market 





Milan, Italy 
Omeone examining the work sta- 
tions, personal computers, spe- 

cial-feature telephones, facsimile ma- 

chines, and private branch exchanges 
that make up Italtel Telematica 

SpA’s product line might well con- 

clude that the equipment, though ex- 

ceptionally attractive, is by itself un- 

likely to give the firm an edge in a 

business that has become known for 

its almost cutthroat competition. 
But director of marketing Mario 
Becchi reckons such a view is dead 
wrong. “Our role is to supply the 
ideal node for the office, to integrate 
the telephone with added intelligence 
so that our customers can better use 
the telephone. That kind of expertise 
is very much in demand,” he says. 
“If you look at the way alliances 
are being formed between data-pro- 
cessing companies and telecom com- 
panies, you’ll see what I mean,” he 
goes on. “Even a giant the size of 

IBM had no choice but to buy Rolm 

to have the telecom technology and 

know-how that it needs. But if a tele- 
com company needs data-processing 
technology, that is simply no prob- 
lem. That kind of technology is avail- 
able and on the market. In our case, 
we just decided what we needed and 
went shopping for it. But who is left 
to provide a telecom offering for 
data-processing companies?” 

The firm, wholly owned 
by Milan’s Italtel Societa 

Italiana Telecomunicazioni 

SpA, Italy’s largest producer 

of public telecommunica- 

tions switching equipment, 
was set up two years ago by 

Marisa Bellisario shortly af- 

ter she took over as head of 

Italtel. The firm then was 

drowning in red ink, and 

two of Bellisario’s strategies 
for rescuing the firm were to 
broaden its competitive base 

(then largely restricted to 

the Italian market) to the in- 

ternational arena and to ex- 


On line. Mario Becchi is betting 
that data-processing manufactur- 
ers will need Italtel Telematica’s 
telecom expertise. 


pand its offerings in the private-com- 
munications sector. 

The latter job is the raison d’étre 
of Italtel Telematica, and the fledg- 
ling company’s performance supports 
Becchi’s contention about the avail- 
ability of equipment. A corporate 
shopping spree netted, among other 
things, a snazzy modular office work 
station from Sydis Inc. of San Jose, 
Calif., and a printed-circuit board for 
an IBM Corp.-compatible personal 
computer that Italtel turned into its 
own product. 

Needs partners. But the real ques- 
tion facing the firm is whether it can 
parlay its telecom expertise and 
products into a coherent offering 
that will find a niche in the complex 
market created by the convergence of 
data processing and telecommunica- 
tions. “I’d give them at least a 50-50 
chance of making some kind of im- 
pact, but they can’t do it alone,” says 
the European sales manager of a 
U.S. telecommunications equipment 
firm. “Everything depends on the 
kind of partners they’re able to 
find.” 

Becchi agrees. ““We already have a 
50% installed base in the Italian 
market, and the only other real mar- 
ket is in the U.S., so what we’ve got 
to think about is who is going to 
distribute our product line.” But he 
believes the market’s buying power 1s 
in Italtel Telematica’s favor. “In the 
US., if you’re a DEC or an Apple, 
you’ve got to be looking for a tele- 
com partner.” —Robert T. Gallagher 
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Norland’s Prowler™ 
Digital Oscilloscope 
Joey ceyolecmm Columcomas(emece) tis leyee 


Complete user prompting guides you 
through operation. Speedy data acquisition 
with digital storage to 16K. Capture tran- 
sients and repetitive events. Pre-trigger and 
post-trigger delay. With accuracy you'd ex- 
pect from digital technology. 

















Your Partner 
in Problem-Solving. 


Comprehensive library of data analysis 
and waveform processing routines at your 
fingertips. Automate your entire \test or exper- 
iment sequence from acquisition to analysis 
to output. Or, control the Prowler via 
IEEE-488 or RS-232C. The choices are yours. 


” A powerful approach to problem solving! 
/ Norland's Prowler and you. Contact 
Norland Corporation today for more infor- 
mation or to schedule a demonstration at 
your facility. 
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Wrosat-tevems Diskus 

| XoyaawWe.ebetsveyey 

Wisconsin 53538 

Tel. (800) 558-0158 

In WL., (414) 563-8456 
TELEX: 26-5448 


In Europe: Norland Scientific Instruments B.V. 
Van Houten Industriepark 11 ¢ 1381 MZ Weesp ® The Netherlands 
Telephone: (31) 2940-19955 TELEX: 18330 
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Gould. .. Innovation and Quality in Logic Analyzers 


Choose 


Your 





Weapon. 


When bugs attack, it’s kill or be 
killed. You have to strike fast. Or your 
project ends up on the casualty list. 

That's where we come in. Gould 
Biomation logic analyzers. The 
heavy artillery, if you will. The only 
analyzers to earn the reputation for 
helping you take on the toughest, 
deepest, most critical logic 
problems. 

And now you can go to battle 
with the right weapon in hand. 
Because we're supplying the whole 
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arsenal. Including the K205. A brand 
new analyzer that’s unrelenting in 

its search to capture enemies of 

gate array, bit-slice and discrete 
circuit logic. And which, by the way, 
is easy to arm and use. 

So bring your arms to bear. 
Check the weapon you’re interested 
in. Then tear out the page, attach 
your business card and send it to 
our headquarters. 

We'll fire back more information 
before the dawns early light. 





Tear along dotted line © 1984 Gould Inc. 











K105. The micro- 

processor analyzer. 
Provides the speed and 
width you need. Plus hard- 
ware/software integration 
tools. Noise margin analysis 
and tolerance compare. _ 
sophisticated triggering 
and microprocessor 
disassemblers. 


LEPRECEREREED EES : 
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K500. The analyzer 

that’s faster than the 
system you're designing. 
Races along at SOOMHz! 
For very high speed main- 
frame logic design. 








«205. Our newest. 

With Auto Save and 
Tolerance Compare functions. 
Plus more than enough 
1OQMHz channels for in-depth 
analysis of discrete logic. 





K100/T12. The industry 

standard general pur- 
pose analyzer, now with 112 
remote communicator. Allows 
off-site remote diagnostics. 


Gould Inc., 

Design & Test Systems 

4650 Old Ironsides Drive 

Santa Clara, CA 95054-1279 
Call toll-free (800) 538-9320. 

In California, call (800) 662-9231. 





=" GOULD 


Electronics 





Can a semiconductor manufacturer and an equip- 
ment manufacturer work as teammates toward 
goals of mutual interest? 

Eaton is pleased to report the answer is an unquali- 
fied “Yes” And we're even more pleased to report that 
our customer feels the same way. 

- For just over one year now, Eaton and GTE Micro- 
circuits have been working together in a cooperative 
experiment that could have a broad impact on our 
industry's future. 

since we entered into this close working relationship, 
GTE Microcircuits’ people at every level have been 
enthusiastic about the results. 





The management at GTE Microcircuits says things 
in general run more smoothly. For example, produc- 
tivity is up now that process engineers can do process 


~ engineering full time—instead of spending 20 percent 


of their time on equipment selection. Other examples: 
Spares inventories are down. And downtime has 
improved because plant personnel know the equip- 
ment better. 

Engineers at GTE Microcircuits are happy too, and 
this may be the highest tribute to the experiments 
success. They've found their technological base 
broadened. Working together with Eaton engineers, 
they become more familiar with joint challenges and 


‘When we approached Eaton 
we were looking for a partner 





can contribute to new designs. Development times 
are shortened. 

Purchasing people are happy with the arrangement. 
They find doing away with traditional adversary roles 
not only diminishes job tension, it means GTE 
Microcircuits gets everything it needs, faster. 

You see, Eaton has a great deal more to offer than 
merely some of the best equipment for wafer process- 
ing, photolithography, vacuum systems, high and 
medium current ion implantation, ion cluster beam 
applications, automatic step-and-repeat projection 
and test systems. The idea of partnership means we're 
just as concerned with being a source of inspiration 


as being a source of equipment. 

Will a relationship like this work for you? Frankly, we 
don't know. But we'd like to send you a free booklet on 
the subject. Just write to us at Eaton Corporation.. 
655 River Oaks Parkway, San Jose, CA 95134. Or call 
408/942-1555. 

We're looking forward to interfacing face to face as 
Your Partners in Process. 


E:Te 


Semiconductor 
Equipment 





we werent looking for a vendor 







Otis Wolkins, President 
GTE Microcircuits Division 
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Designed Into Every 
Welcon Connector 


For over 20 years Wells has been manufacturing 
interconnection devices. The semiconductor in- 
dustry recognizes them as the producer of quality 
burn-in/test sockets used in the testing of IC devices. 
Their sockets, subjected to extreme temperatures 
over extended periods of time, withstand thousands 
of insertion/withdrawal cycles. Innovative designs 
coupled with a reputation for quality has made Wells 
the leader in burn-in/test sockets. 

This high regard for quality is also evident in 
Welcon card edge and D-subminiature connectors. 
You'll find a strengthening rib in the tail of the D- 
subminiature that serves as a built-in heat sink to pre- 
vent solder wicking and assures excellent contact 
alignment. Plus a 45° chamfer on the face edge for 
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mating ease, a large cavity lead-in and the metal shell 
version consisting of one-piece construction. Stan- 
dard features not found on most D-sub connectors. 

The card edge connectors on .156” x .188” spac- 
ing have been specially tailored toward the telecom- 
munications industry. Low contact resistance, easy 
board insertion and shorting contacts are just a few 
of the features designed into this connector to give 
you maximum reliability. The same holds true for the 
card edge on .100” x .200” spacing—guaranteed high 
performance. 

If quality is one of your primary concerns, then 
Welcon connectors are your right choice. Quality 
... Synonymous with Welcon sockets... continues 
in Welcon connectors. 


WELLS ELECTRONICS, INC. 
1701 S. MAIN ST., SOUTH BEND, IN 46613, U.S.A. 219-287-5941 
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BRIGHT GAINS 
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Worldwide production of electronic equipment to top $492 billion 
in 1985, a gain of 16.2% over 1984’s $424 billion 


espite signs of a slowdown in the overall growth of the economy of the U.S. (and thus 
those of other countries), the electronics industries of the U.S., Japan, and Western 
Europe continue to move along at a brisk pace. With the exception of semiconductors, 
which seem headed for a period of slow growth, equipment manufacturers in the 
three major market areas can look forward to strong increases in demand this 
year and beyond. The worldwide production of electronic equipment hit $424 
billion last year, an increase of 17.8% over the $360.1 billion produced in 
1983, according to a recent forecast by Gnostic Concepts Inc., a market 
research firm in San Mateo, Calif. Looking to this year’s perfor- 
mance, Gnostic Concepts projects that worldwide production will 
increase a further 16.2% to $492.5 billion. This growth won’t 
slow in the near future, either. The research firm foresees 
worldwide electronic equipment production increasing 
almost 17% annually until 1988, to a total of $782 
billion in that year (see chart). As for the US. 
market, total production of electronic equip- 
ment in 1985 should grow 14.5% to 
$215.4 billion (see chart) from 1984’s 
$188.2 billion (which was up 18% 
over 1983). Growth in 1986 
will slow to 12.5%, bringing 
the total production in 
that year to $242.3 
billion, | Gnostic 
Concepts says. 
Of this total 
amount, 
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Going up. Despite signs of aslowdown in the U.S. economy, total production of electronics equipmentin the U.S. should grow 14.5% this year to 
reach $215.4 billion compared with 1984’s $188.2 billion. Growth in 1986 will slow to 12.5%, bringing the total production to $242.3 billion. 


computer equipment will maintain the highest produc- 
tion, at $71.3 billion in 1985, up 16.8% over 1984. For 
1986, production should gain another 15% to $82.0 
billion. 

In the second largest market—government/military— 
equipment production should advance 13.9% to $46.8 
billion this year. An expected gain of 12.1% in 1986 
should lift production to $52.5 billion in that year. 

The largest rate of gain in U.S. production this year is 
seen for manufacturers of communications equipment. 
Production in this sector is forecast to rise 17.5% in 
1985 to $37.1 billion from last year’s $31.5 billion. Next 
year, communications equipment production could grow 
another 13% to $41.9 billion, Gnostic Concepts thinks. 

In the fourth largest U.S. equipment category—indus- 
trial electronics gear—the firm sees growth in production 
in 1985 of 12.5%, bringing the market to $18.2 billion 
this year. For next year, production of industrial elec- 
tronic equipment is seen growing 10.7% to $20.2 billion. 

G. Kent Webb, vice president and chief economist at 
Gnostic Concepts, notes that “prospects have bright- 
ened” over the past few months for the electronics indus- 
try, which means it could outperform these projections. 


The electronics industry in 1984 benefited from in- 
creased capital spending levels as economies strengthened 
from the recession of 1980 to 1982. But to continue the 
good growth envisioned by Gnostics’ projections, the in- 
dustry will have to overcome some potential bad news on 
the spending front. According to the “31st Annual 
McGraw-Hill.Fall Survey of Preliminary Plans for New 
Plants and Equipment, 1984-86, conducted by 
McGraw-Hill Economics, U.S. companies expect to in- 
crease their capital spending this year by 9.8% to 
$386.29 billion from last year’s $351.65 billion. “That’s 
hardly bad news,” the survey notes. “But at the same 
time, companies think plant and equipment prices will 
jump 5.3% [in 1985], converting that planned spending 
increase to just 4.3% after inflation.” The survey calls 
companies’ spending estimates “disappointing.” 

Still more disturbing, however, and possibly more omi- 
nous, is the projection that capital spending next year 
will fall almost 2% to $379.09 billion. McGraw-Hill 
Economics points out that projections “for more than 
one year ahead are subject to much change, and usually 
undershoot the mark.” But it adds, “‘Nonetheless, the 
1986 projection is unusually low.” —Robert J. Kozma 


WORLDWIDE PRODUCTION OF ELECTRONIC EQUIPMENT 


(Billions of dollars) 


Total 

North America 
West Europe 
Far East 

Rest of world 


SOURCE: GNOSTIC CONCEPTS INC. 


62 





ElectronicsWeek/ January 1, 1985 





| U.S. SEMICONDUCTORS 


GROWTH TO SLOW FROM 1984’s RECORD PACE 





fter more than a year of insatiable hunger for chips, 
glutted customers have lost their appetite for huge 
orders of semiconductors, and they are even bickering 
about the cost. Consequently, many component vendors 
in the U.S. are finding the prospects for 1985 a little 
hard to stomach. 

The queasiness comes from the drop in bookings that 
suddenly thudded into place last summer. It hit at a time 
when many semiconductor fabrication lines were finally 
making headway on record-long lead times, which had 
mounted since the start of the explosive 1983 chip-mar- 
ket recovery. Generally, the young personal computer 
market is getting most of the blame for curbing the fast 





sales growth it touched off nearly two years earlier. How-. 


ever, many also believe the softening demand for inte- 
grated circuits is a problem too deeply rooted to be 
attributed to any one end-user market. 

An ElectronicsWeek survey of leading U.S. semicon- 
ductor houses indicates the industry continues to scale 
back dramatically its expectations for growth this year. 
The view has been bleak enough to trigger layoffs. Texas 
Instruments Inc. of Dallas is furloughing 2,000 workers 
this month. Honeywell Inc.’s Synertek Inc. subsidiary in 
Santa Clara and Santa Cruz, Calif., was placed on the 
auction block after its consumer chip business tumbled, 
causing 1,000 workers to lose their jobs. 

But if the outlook now seems grim, executives indicate 
1984 was far better than they had expected a year ago, 
mostly on the strength of dramatically increased sales 
and price levels in the first half of the year. 

The poll, conducted in the closing weeks of 1984, 
shows companies are now projecting that total worldwide 
semiconductor sales neared the $27 billion mark last 
year. That represents about a 50% increase over 1983’s 
$18 billion. Predictably, ICs logged the steepest rise in 
1984, growing about 55% to just under $21 billion last 
year. Discretes also showed unusual strength despite an 
industry trend toward integration. They registered a 
nearly 29% increase, according to the survey, which 
placed discrete sales near $6 billion last year. 

Total MOS memory chips registered a 44% jump in 
1984, reaching $5.79 billion versus $4.02 billion during 
the previous period. Dynamic random-access memory 
sales, which were dented by steep price erosion in the 
final four months of last year, grew 52% in 1984, cross- 
ing the $3 billion barrier from $1.98 billion in 1983. 

Only read-only memories had 
weak growth in 1984, caused by slug- 
gish consumer video-game and com- 
puter markets. ROMs gained 10%, 
hitting $530 million. Processor 
chips—including microprocessors 
and single-chip microcontrollers— 
also turned in a good year, with 1984 
sales reaching $2.9 billion, compared 
with $1.9 billion in 1983. 


Discretes 
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Despite the overall strength of 1984, it’s the faltering 
book-to-bill rate in the fourth quarter that has all but 
dampened the industry’s party mood for the new year. 
The Semiconductor Industry Association’s much- 
watched ratio indicates the drop in new orders continued 
in November, hitting an all-time low of 0.61:1. 

On that precarious note, semiconductor executives are 
orchestrating business plans based on a slow first quarter, 
followed by moderate growth in the second and third 
quarters. The outlook for the fourth quarter is heavily 
pegged on the health of the general economy. Any down- 
ward swing of the market is expected to trumpet a full- 
scale 1986 recession. Nearly all long-term scenarios call 
for a two-year recession followed by a buying surge, 
around 1988, equal to the one experienced in 1983-84. 

But semiconductor leaders are still hopeful of growth 
next year, according to the survey. In 1985, total world- 
wide semiconductor sales are expected to rise 7%, climb- 
ing to $28.8 billion. Sales of integrated circuits are pro- 
jected to grow just under 10% to $22.9 billion, while 
discretes are expected to slip 2% to $5.9 billion. 

However, Motorola Inc., which continues to empha- 
size its broad line of discrete transistors, believes the 
discrete arena is still showing growth in the mid-1980s, 
as microprocessors proliferate into new applications. “So 
we are seeing growth rates in the discrete business that 
seem to parallel those in integrated circuits, even though 
some people have prognosticated that it would all go 
away,” says Charles E. Thompson, senior vice president 
and director of world marketing at Motorola’s Semicon- 
ductor Product Sector in Phoenix, Ariz. Motorola, how- 
ever, expects a decline in discrete sales late in the decade 
as chip integration gobbles up functions and places them 
on a monolithic die. 

The major questions over early 1985 chip markets in 
the U.S. and elsewhere surround inventory levels and 
price stability. Thompson, who believes there has been no 
significant change in real demand over the past year, 
partly blames chip distributors for touching off a false 
sense of shortages when they attempted to fill shelves 
immediately in anticipation of an economic boom. 

That caused lead times to swell on many commodity 
devices from 10 weeks to more than 40. Customers were 
suddenly ordering more semiconductors because of the 
long lead times. “So, the incoming orders looked like a 
big boom,” Thompson explains. “It was not that big of a 


TABLE 1: WORLDWIDE SEMICONDUCTOR MARKET 
(Billions of dollars} 


Semiconductors, total 
Integrated circuits 
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boom. Our business tracks the business of our customers. 
If the automotive markets go up 20%, our sales go up 
25%, figuring in the increased usage of semiconductor 
per auto,” the executive notes. 

Many other semiconductor executives agree, saying the 
drop in orders is largely caused by customer confidence 
that chips will be available when needed. William 
McClean, semiconductor analyst at Integrated Circuit 
Engineering Corp. of Scottsdale, Ariz., says chip custom- 
ers are clearly influenced by the knowledge that prices 
are tumbling. Many orders, sealed in the heat of the 
summer buying panic, have been canceled, only to be 
reordered at the lower going price. ‘““What we are seeing 
is that buyers are sure they can go hand to mouth now, 
and they are not topping off the tank,” McClean notes. 

At Signetics Corp. in Sunnyvale, Calif., M. Douglas 
Rankin, vice president of worldwide sales, blames the 
slow growth on an inventory-correction problem. “It 1s 
very hard to predict exactly how deep it is. There has 
never been this major a correction in inventory in a 
strong economic scenario,” he states. ‘““There are a lot of 
new places for inventory, like stores and computer retail- 
ers. And also confusing the situation is a new push to 
reduce inventory in system manufacturing with just-in- 
time deliveries.” 

In Santa Clara, National Semiconductor Corp. is look- 
ing for the markets to show new life near the end of the 
first quarter, says Manher Naik, director of strategic 
marketing. But the growth will still remain below 1984’s 
heated pace, coming in between 10% to 15%, he adds. 


TABLE 2: WORLDWIDE MARKET FOR SELECTED SEMICONDUCTOR DEVICES 


Tela e37 ele) igs) 


MOS memory, total 
DRAM 
SRAM 
ROM 
EPROM 
EEPROM 


Microprocessors, total 
Microprocessor units 
8-bit 
16-bit 
32-bit 
Single-chip 
Others 


Standard logic, total 
Bipolar 
CMOS 


Semicustom, total $560 $785 
Gate array 355 490 
Standard cells 45 715 
Fused — 160 220 


$2700 | $3,600 | $3,780 | $4,200 
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Blaming that kind of low growth on price erosion is 
Herbert V. Criscito, vice president of marketing in the 
Solid State Division of RCA Corp., Somerville, N.J. 
“First of all, the personal computer fallout is a factor. 
Added capacity that is now in place is causing greater 
availability and pricing attrition in any new orders,” 
Criscito notes. 

The spot shortages of some commodity parts, which 
touched off the bookings hysteria in 1983, are now caus- 
ing the industry to trudge through this inventory correc- 
tion period. But things will get better, believes Donald 
W. Brooks, executive vice president of operations for 
Fairchild Camera & Instrument Corp.’s North American 
Semiconductor Division in Mountain View, Calif. 

“T think we’ll have an inventory correction in the first 
half—along with the economy probably rolling over and 
going sideways,” says Brooks. “But I’m a little more 
optimistic, and once we see the interest rates continue to 
drop, we might see this economy perking up once again.” 

Gnostic Concepts Inc., a research firm in San Mateo, 
Calif., that tracks actual consumption of chips (not in- 
ventory or devices used in prototyping or sampling), 
estimates chip usage grew 40% in 1984. While inven- 
tories may drop, actual consumption of chips in systems 
will grow 30% in the coming year, says Mary Lee Wu, 
managing analyst of the firm’s semiconductor group. 

Whether or not the economy stays strong, nearly all 
agree that average selling prices will take a steep fall in 
1985, accounting for much of the drop in dollar growth 
rates. For example, 64-K DRAMs, which were selling 
for $5 each in 1983, are ex- 
pected to tumble to an aver- 
age selling price of $2 to 
$2.50 in early 1985. In a 
weak 1986, that price is pro- 
jected to fall well below $2. 

Dataquest Inc. of San 
Jose, Calif., is projecting 
that standard discrete bipo- 
lar logic will still show an 
increase despite the falling 
prices. From 1983 to 1989, 
bipolar logic is expected to 
grow at 9.8%, says Andy 
Prophet, senior analyst in 
the Semiconductor Industry 
Service at Dataquest. MOS 
logic, which consists mostly 
of CMOS technology, is ex- 
pected to grow faster, from 
$497 million in 1983 to $1.4 
billion in 1989. 

In addition to price ero- 
sion, bipolar logic growth is 
being affected by integration 
into semicustom logic ar- 
rays, the analyst says. ““We 
are not forecasting a peak 
[for bipolar TTL logic] but a 
slower growth, tending to- 
ward the flat side late in the 
1980s,” he adds. 

—J. Robert Lineback 
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JAPAN SEMICONDUCTORS 


CHIP MAKERS CONFIDENT ABOUT 1985 


[I the old days, the ups and downs of the world semi- 
conductor market left many companies feeling as 
though they’d been battered by an angry storm. As 1985 
approaches, Japanese manufacturers seem confident that 
the latest downturn will be little more than a ripple. “We 
are not so worried, because the structure of demand has 
changed radically,” says Yoshiyuki Miyatake, manager 
of strategic marketing for NEC Corp., Tokyo, Japan’s 
leading semiconductor maker. 

Just four years ago, consumer electronics products ac- 
counted for 58% of total semiconductor demand in the 
Japanese market; the other 42% was in industrial elec- 
tronics. By last year, says Miyatake, the ratio had re- 
versed. Industrial electronics accounted for 55% of all 
demand, and that figure will increase to close to 60% 
next year. 

_ Japanese chip makers, many of whom admit to inven- 
tories of two or three months (six weeks is the norm), 
still forecast market growth of 20% this year, although a 
report from the Hitachi Research Institute in Tokyo 
predicts that integrated-circuit market growth in Japan 
will slip to 17% by 1986. Other analysts, while agreeing 
that overall demand will pick up in the second half of 
next year, still point to four negative 
factors in assessing the 1985 market. 
These are: 

m= Slower growth rates for the U.S. 
economy, which will affect Japan’s 
own economy. Despite growth this 
year, at least one research group in 
Tokyo is forecasting a decline in the 
growth rate in the overall Japanese 
economy on a semiannual basis 
through the end of 1985. 

= The U.S. computer market shake- 
out and other signs of a slowdown 





<a 
OOONODOHRWNH — 


in demand, such as cutbacks in the Intel Corp. 

production of video cassette record- Philips* 

ers. Makers who in 1984 had been Advanced Micro Devices Inc. ss 
Fujitsu Ltd. Japan 


producing at levels close to 50% 
higher than in 1983 recently began 
cutting back drastically as U.S. in- 
ventories began piling up. One ex- 
ception is Sharp Corp., Osaka, which is increasing its 
monthly VCR production from 300,000 to 350,000, 
about 10% of total VCR production in Japan. 

m Expanding Japanese IC production coming on line 
through 1985, plus new market entrants (such as Ricoh 
Co. and Minebea Co., both of Tokyo) which are expect- 
ed to use price cutting as a way of muscling into specif- 
ic segments. 

m Declining product prices, especially in the money- 
making 64-K dynamic random-access-memory chips, 
which commonly sold for $2.50 late in the summer, and 
currently are going for close to $2 when ordered in 
large volumes. | 
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Texas Instruments Inc. 
Motorola Inc. 

NEC Corp. 

Hitachi Ltd. 

Toshiba Corp. 
National Semiconductor Corp. 


* . ° - 
Including Signetics Corp. SOURCE: INTEGRATED CIRCUIT ENGINEERING CORP. 


In 256-K DRAMs, Japanese makers and industry 
sources report that 1985 volume orders now being nego- 
tiated are in the range of $10 to $17, depending on the 
speed and function of the model, and up to $25 for the 
newest designs. 

But this very factor—falling prices—is seen by some 
as a boost to demand, especially in 256-K DRAMs. 
IBM-Japan Ltd., Tokyo, is expected this month to start 
shipping magnetic-disk controls equipped with 256-K 
DRAMs, and among the Japanese makers, Fujitsu, Hi-. 
tachi, and NEC already are using 256-K chips in their 
mainframes and public branch exchange models. 

Moreover, as these leading makers, along with To-. 
shiba Corp., Kawasaki, realize higher yields on 256-K 
DRAM products—insiders say the present average fig- 
ure is 40%, which will grow to 50% by next spring and 
exceed 65% by the end of 1985—they’re stepping up 
production. Hitachi, Fujitsu, and NEC all are produc- 
ing close to 2 million 256-K units a month right now, 
and by the end of next year, NEC plans to be turning 
out between 4 million and 5 million each month. A 
recent report covering all Japanese makers noted close 
to 30 projects in which existing plants producing dis- 


TABLE: ESTIMATED 1984 WORLDWIDE TOP-10 
SEMICONDUCTOR COMPANIES 













crete, memory, and microprocessor units will be ex- 
panded, or new ones built, over the next two years. And 
total production was already up 59% over 1983. 

NEC invested $583 million this year in new facilities, 
and will invest about the same amount in 1985. Figures 
for Hitachi Ltd., Tokyo, and Toshiba are also in the 
$550 million range for this year, with similar invest- 
ments planned in the next 12 months. 

“There may be some overproduction and price cut- 
ting, especially in memory products, but this is merely a 
market adjustment,” says Tsuyoshi Kawanishi, director 
of Toshiba’s Semiconductor Group in Tokyo. Semicon- 
ductor growth in Japan will be 20% to 25% in 1985, he 
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maintains, “‘but profits will narrow, be- 
cause prices are coming down.” In 
static RAMs, Hitachi has become 
the world production leader, 
especially in the market- 
leading slower 64-K 
SRAM products. In log- 
ic, the TTL shortages 
of six months ago 
have now turned into 
oversupplies, and 
manufacturers such 
as Texas _ Instru- 
ments, Fairchild, Fu- 
jitsu, and Hitachi 
leveled off produc- 
tion last year. The mi- 
croprocessor market, 
which grew close to 
60% last year with total 
sales in Japan of $979 mil- 
lion, will slow down to a 
still-impressive 35% this year. 
NEC led the market with a 35% 
Share in 1984 and it aims to increase 
that to 40% in the coming year. 


\\ 


















sonal computers is virtually nonexis- 
tent [IBM has just announced its 
first Japanese product]. So we 
feel that inside Japan, at least, 
we can win this battle.” 
Outside Japan, he admit- 
ted, “if IBM has a 50% 
share, we must follow.” 


Gate arrayS are a 
strong growth market 
also, says Sutezo 


Hata, executive man- 
aging director of Hi- 
tachi’s Electronic 
Devices Group in 
Tokyo. Hata and 
other industry ana- 
lysts point out that as 
manufacturers have 
found more economical 
ways to produce gate ar- 
rays, and as the cost of soft- 
ware used to design the com- 
ponents has come down, their 
popularity has increased. ‘Software 
that cost me $5,000 earlier this year 


“The Japanese are trying to free 
themselves from dependence on 
American-based devices, as their ef- 
forts to develop 32-bit-based micro- 
processors shows, but they still have 


Tranquil. Japanese semiconductor makers 
are confident that the latest downturn in the 
markets for their products will be little more 
than a ripple in their long-range projections 
for domestic and international chip demand. 


may be less than $500 by next 
year,” says a U.S. semiconductor ex- 
ecutive in Tokyo. 

Despite the negative factors that 
appeared in the second half of 1984, 


that IBM-compatibility problem to 
deal with,” points out securities analyst David Keller of 
James Capel & Co.’s Tokyo office. 

NEC’s Miyatake agrees, to a point. ““There are two 
microprocessor markets,” he argues. “Inside Japan, 
IBM is not dominant. Their share in business comput- 
ers is 25% and weakening; their share in mainframes is 
20% to 25% and not growing; and their share in per- 


therefore, the long-range positive 
points—much greater industrial product demand, high- 
er yields, and new markets for semicustom and custom 
chips—are pulling companies into the semiconductor 
field, not out of it. ““We still had new entries into the 
market this year, and even the big names, like Hitachi, 
are converting color-TV [production] lines into VLSI 
lines,” notes Keller. —Michael Berger 





Expanding. A recent report covering all Japanese semiconductor manufacturers found close to 30 projects in which existing plants producing 
discrete, memory, and microprocessor products will be expanded, or new ones built, over the next two years. 
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EUROPE SEMICONDUCTORS | 


CHIP MAKERS SEE ‘NOT A BAD YEAR’ IN 1985 — 





or European semiconductor producers, 1984 was a 
bumper year because markets grew by as much as 
50%, reaching new highs in volume. Order books be- 
came bloated, and book-to-bill ratios, which measure the 
relationship between orders and shipments, went as high 
as 1.8:1. Long delivery times were the order of the day. 
The big demand for semiconductors—from makers of 
personal and office computers as well as manufacturers 
of peripherals such as printers, keyboards, and floppy- 
disk drives—led to worldwide shortages, especially for 
standard logic integrated circuits, memories, and certain 
microcontroller chips. As a result, production facilities 
were expanded to cope with the growing demand. 
Once all the figures are tallied, Europe’s market for 
integrated and hybrid circuits will probably reach the 
$3.27 billion predicted for 1984 by market-research firm 
Benn Electronics Ltd. in its annual look at the market. 
| As in the U.S., the growth rates will decrease this year, 
and product shortages will ease or even disappear. “The 
prices for most products will again follow the learning 
curve,” adds Gernot Oswald, executive director for semi- 
conductor marketing at Siemens AG, Munich. 
Despite this, however, European semiconductor mak- 
ers are not overly concerned, and the consensus is that 


1985 will not be a bad year. The semiconductor market © 


is merely going “from a boom period into a phase of 
healthy growth,” says West Germany’s Central Associa- 
tion of the Electrotechnical Industry in Frankfurt. 
Stocks will adapt themselves to what the equipment 
makers need, and that will lead to an orderly demand, 
which in turn will enable producers to adjust delivery 
times to customers’ requirements, the association says. 








The integrated circuits market (including that for hy- 
brids) will grow this year by almost 15.5%, projects 
Benn Electronics. That will lift it to about $3.8 billion in 
1985. Some forecasters, however, estimate Europe’s total 
semiconductor growth at more than than 20%. 

In West Germany, the association pegs the country’s 
total components consumption in 1984 at about $3.8 
billion, a 23.9% increase over the 1983 figure. If the 
consumer sector once accounted for the biggest share of 
components sold, now data-processing and office equip- 
ment consume the largest share of devices—36% in 
1984. Next comes telecommunications with a 28% share 
and industrial electronics with a 26% share. 

For semiconductor makers in West Germany, 1984 
was a turbulent year. The market shot up about 45% 
over 1983 figures, pushing sales to $1.3 billion. ICs rose 
even more sharply—54%. Domestic sales came to $920 
million, according to the association. 

Despite these staggering increases, Gunter Schmitt, 
the ITT Semiconductor Group’s marketing manager for 
West Germany, refuses to call 1984 a genuine boom 
year. “The real boom, one triggered by true demand, 
occurred in the U.S.,” he says. That has kept U.S. firms 
from shipping large quantities of parts to Europe. 

The high value of the dollar, which made U.S. exports 
more expensive, also helped keep U.S. products from 
flooding Europe, Schmitt says. ‘““A genuine demand will 


come in 1985,” he says. The television industry, after a 


lull of several years, is expected to take off again; tele- 
communications will start to climb, and the automobile 
industry will turn into a big-volume customer for semi- 
conductor products, Schmitt predicts. West Germany’s 





SOURCE: ct SU 


Shrinking. Europe’s consumption of semiconductors will drop from 17.8% of total consumption in 1984 to 16.3% in 1990, while U.S. use will 


also dip to 43.5% of the total in 1990 from 45% last year. Japan’s consumption will rise from 30.9% to 32.2%. 
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1985 semiconductor market will rise between 15% and 
18%, Schmitt predicts—which agrees with estimates 
from other German marketing officials. 

After the euphoria of a record-breaking 1984 in which 
the UK market expanded 55% in dollar terms and 73% 
in local currency, semiconductor makers are entering 
1985 in a period of uncertainty as book-to-bill ratios slide 
below parity. In 1984 new production facilities opened 
while demand slackened, and component buyers, who 
saw prices slide 25% to 35% (for 64-K byte memories), 
canceled old orders and rescheduled new ones, giving the 
downward spiral an extra twist. The market has been 
overreacting, and the result has been chaos, says one 
executive at SGS-Ates, echoing the views of many others. 

Chip firms will have ‘“‘six months of hell,’’ but the lack 
of orders is not the forerunner of a severe recession, says 
Malcolm Penn, a market analyst with Dataquest UK 
Ltd. in London. “We have seen six quarters of unprece- 
dented growth, inflated prices, and lead-times [stretched] 
out to 50 weeks. What we are seeing now is a natural re- 
adjustment to an artifical situation,” he says. 

_A market-research manager for one of the industry’s 
top suppliers agrees. ““My opinion is the same as a few 
months ago: the book-to-bill ratios just cannot continue 
upward forever.” Dedy Saban, vice president, Interna- 
tional Semiconductor Group, and director of marketing 
for Europe at Motorola Inc.’s European Semiconductor 
Division, pegs the UK market growth at 20%, good by 
most industry’s standards, but still a steep slide from 
55% in 1984. “I am optimistic for 1985, mainly because 
of a strong order backlog,” he says. “If the softness in 
bookings carries on for more than three months,” the 
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Still hot. Increased demand for semiconduc- 
tors from equipment manufacturers in areas 
such as consumer electronics, telecommuni- 
cations, and automobiles as well as comput- 
ers will keep European chip producers busy 
this year, executives believe. 


executive warns, “we could be at the 
start of the next cycle in demand.” 

West Germany is still the largest 
European market, with sales of $1.28 
billion, but the UK has caught up 
fast and now consumes $1.11 billion, 
followed by France at $670 million, 
according to Saban. In the UK, the 
personal computer sector doubled its 
chip consumption while most other 
sectors performed well, with the 
automotive sector making a strong 
showing, he adds. 

As in the rest of Europe, French 
components bookings in general, and 
for semiconductors in particular, are 
falling fast. However, an enormous 
influx of orders during last year’s 
first half will keep growth of French 
semiconductor production above 
25% after a rise of more than 30% 
in 1984. These figures look particu- 
larly good in light of the distribution 
of French production, of which 
slightly less than half is currently devoted to integrated 
circuits. 

More good news is that French manufacturers will 
continue to export nearly 25% of their production and 
that by the end of this year, both of the country’s 
principal semiconductor houses, Matra-Harris Semicon- 
ducteurs and Thomson-CSF, should be in the black. Ma- 
tra-Harris, Paris, will post a profit for 1984. Both compa- 
nies are making significant inroads into the gate-array 
market, and Thomson will debut in the dynamic ran- 
dom-access memories market for the first time this year. 

Philippe Dauvin, chief economist at Thomson’s com- 
ponents division, Paris, points out that domestic French 
consumption will slow to a nonetheless respectable gain 
of 20% this year, after soaring 35% in 1984. Driving the 
French market are strong data-processing, office-automa- 
tion, and automotive sectors. The consumer sector has 
been lagging for some time—that will continue. 

The Italian market last year chalked up a phenomenal 
growth rate of 50%, although growth this year will cool 
to about 20%, expects Enrico Villa, director of market 
research at SGS-Ates Componenti Elettronici SpA in 
Agrate. That expansion will be fed mostly by the tele- 
communications and data-processing sectors, he says. 

“Computers are a real growing sector, and in Italy 
most of the growth is concentrated on small machines 
and peripheral equipment,” Villa points out. ““The ques- 
tion mark is whether or not this [growth] will continue 
because there are significant stocks of personal comput- 
ers worldwide that could lead to some price decreases in 
1985. In the long term, though, [demand] can only con- 
tinue to grow.” —John Gosch 
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U.S. DATA PROCESSING 


SIGNIFICANT GROWTH COMING IN 1985 


ll three computer markets—microcomputers, mini- 
computers, and mainframes—will experience signifi- 
cant growth in the coming year, according to industry 
executives. In the microcomputer area, growth estimates 
range from approximately 40% to around 60%, and 
some vendors believe the increased use of local-area net- 
works, increased capabilities through integrated software 
and communication to the outside world, along with 
user-friendly interfaces, could spur even greater growth. 

In the mainframe market, estimates of growth vary 
from nearly zero to 16%. Whether or not IBM Corp., 
Armonk, N.Y., introduces a new mainframe system early 
in the year is a critical factor. While some observers 
believe sales in the mainframe market will remain the 
same in 1985 as in 1984, others support IBM’s conten- 
tion that mainframe sales will actually be sparked, rather 
than slowed, by the increasing capabilities and lower 
prices of microcomputers and minicomputers. 

Analysts expect IBM to stay number one in microcom- 
puters and mainframes, with 40% and 75% of these 
areas, respectively, and to keep a stride behind Digital 
Equipment Corp., Maynard, Mass., in minicomputer 
sales (with 21% of the market versus DEC’s 22%). Ap- 
ple Computer Inc., Cupertino, Calif., is expected to re- 
tain its 20% portion of the microcomputer market, while 
some analysts expect New York’s AT&T Co. and ITT 
Corp. to be found among the top makers, along with 
Commodore International, Tandy, Hewlett-Packard, 
DEC, and others that have claimed significant portions. 

Executives and analysts expect increased integration in 
systems, components, and units such 
as voice/data work stations, more 
modularity in design, and higher 
storage capacities for lower prices. 
Also likely to be found on computers 
will be more customized user inter- 
faces and more standard features, 





Single-user systems, total 


billion, a good 50% above last year’s sales. 

For single-user systems priced under $10,000, Data- 
quest Inc., a San Jose, Calif., market research firm, ex- 
pects sales to jump from $27 billion in 1984 to $45.3 
billion in 1985, a growth rate of 67.7%. The firm expects 
an especially strong performance from the $5,000 to 
$10,000 market, which it says will increase from $22 
billion to $36.9 billion. Dataquest also expects sales of 
business computers priced from $5,000 to $30,000 to 
increase from $3.4 billion to $4.9 billion, a rate of 42.4%. 
Less enthusiastic is InfoCorp, a market research firm in 
Cupertino, which expects microcomputers in average 
configurations to increase from $18.9 billion to $27.2 
billion, a growth rate of 44%. 

Some executives believe the computer industry prom- 
ised more than it could deliver over the past few years, 
which was why U.S. sales did not reach the heights 
people expected. “The personal computer market was 
oversold, and the infatuation period is over,” says David 
Kay of Kaypro Corp., Solana Beach, Calif. Kay points 
out that the average user must enlist the help of a “hack- 
er” to set up functions such as electronic mail and infor- 
mation services. ““The technology is there. Functions just 
need to be made more automatic so you don’t have to 
change disks and hassle.” Kay expects an “exponential 
rise’ in the sale of personal computers beginning in the 
summer of 1985, when a substantial amount of new 
integrated software hits the market. 

Currently, 300 firms are selling personal computers in 
the U.S, says Dataquest’s Norman R. DeWitt, adding 


TABLE: U.S. DATA-PROCESSING-EQUIPMENT MARKET 
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$13,800.0 | $27,000.0 | $45,300.0 


such as bit-mapping and windowing. 

Continuing advances in hardware 
and software technologies and de- 
creasing prices will make the pur- 
chase of a system more justifiable for 
homes, schools, and offices. Commu- 
nications capabilities, such as local- 
area networks and links to informa- 
tion and services, will pull customers 
closer to a computer store. Also, mi- 
crocomputer prices are dropping 
steeply; an Apple system that sold 
for $2,000 a year ago now sells for 
$1,300, and last summer IBM Corp. 
cut prices of its Personal Computers 
by 18% to 23%. The Gartner Group 
Inc., a Stamford, Conn., market re- 
search firm, sees growth in the mi- 
crocomputer market reaching $14.8 
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under $1,000 
$1,000 to $5,000 
$5,000 to $10,000 


Very small business computers, 

$5,000 to $30,000 
(includes 8- and 16-bit multiuser 
systems, supermicros) 


Small business computers, 
$30,000 to $80,000 


(includes supermicros and 
minicomputers) 


Large business computers, 
$80,000 to $380,000 
(includes minis and superminis) 


Commercial systems and mainframes, 


over $380,000 


1,200.0 
10,800.0 
1,800.0 


$ 2,291.6 


$ 6,555.0 


$ 7,200.0 


$14,300.0 


1,600.0 
22,000.0 
3,400.0 


$ 3,397.1 


2,500.0 
36,900.0 
5,900.0 


$ 4,891.5 


$ 6,358.0 


$ 9,438.0 | $11,982.0 


$15,600.0 | $16,800.0 


SOURCE: DATAQUEST INC. 
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Number 2. Despite its domi- 
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Gartner Group projections. 











tion channels, while IBM 
has had its for three and 
a half years, he points 
out. “Firms that don’t 
have a direct-sales force 
have a big challenge. In 
1984, IBM?’s direct-sales 
force sold 40% of PCs, 
up from zero in 1981,” 
says DeWitt. Apple will 
also be helped by the di- 
rect-sales force it is build- 
ing, and Tandy Corp., 
Fort Worth, Texas, with 
its reorganized marketing 
structure, the addition of 
some MS-DOS-compati- 






































that he expects the number to remain about the same in 
1985. Of those that enter, DeWitt thinks most will pur- 
sue niches. The Gartner Group expects IBM, with 40% 
of the market in 1984, to drop to 38.5% in 1985, and 
Apple to increase its share from 15% to 17.8%. The 
Gartner Group also expects Commodore to drop from 
10% to 8.4%; Tandy to remain close at about 6%; and 
H-P, DEC, Wang, and Compaq to retain about the same 
shares they had in 1984. 

DeWitt expects IBM to increase its share of the per- 
sonal computer market by 4% to 6% to about 40% in 
1985. “In 1982 and 1983, people bought other brands 
because they couldn’t get an IBM PC,” he says, adding 
that IBM can now satisfy users’ demand. He thinks 
Apple will lose about 2% in market share in 1985, which 
IBM will pick up. 

Many executives and analysts expect continued con- 
solidation in the industry. Thomas Hill of Hewlett-Pack- 
ard Co., Palo Alto, agrees with industry watchers’ pro- 
jections that by 1989 four key vendors will have captured 
80% of the office automation market, paralleling events 
in the automobile, television, and other industries. 
George Stack, vice president of ITT Information Sys- 
tems, notes that many small firms can develop one or 
two outstanding products, but most cannot keep up the 
innovation and investment rate of large firms. Says Ed- 
ward Colby, product manager for Apple’s IIc, ‘The in- 
dustry will grow strongly, but there will be fewer, but 
stronger, players.” 

ITT and AT&T will gain significant market share in 
1985, and each have 10% of the market within a few 
years due to their strong direct-sales forces, network 
support, and extensive resources, according to DeWitt. 
The corporate giants have just begun building distribu- 
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ble products, and aggres- 
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sive pricing will perform 
better, DeWitt thinks. 
As for the minicomputer market, the Gartner Group 
expects it to grow 16% in 1985 to $16.5 billion, while 
InfoCorp thinks sales will increase from $10.4 billion to 
$11.2 billion, a rate of 7.7%. The Gartner Group expects 
companies to keep generally the ground they held in 
1984. It anticipates that DEC, with 22.2% of the market, 
will stay a step ahead of IBM (21.0%), and projects that 
H-P will take a 12.5% share and Wang a 6.6% chunk. 
Gartner thinks Data General, Burroughs, Prime, and 
Tandem will each take approximately a 4% to 6% share, 
and other vendors will combine to capture 19.9%. 
Microcomputers and supermicrocomputers, with in- 
creasing capabilities and lower prices, are helping to re- 
structure the minicomputer market, says Dataquest’s 
James Renalds. He notes that prices in the small-busi- 
ness market aren’t falling as fast as in the personal com- 
puter area: “The supermicros are eroding the low-end 
mini market.” As a result, Dataquest expects sales of 
business computers, including supermicrocomputers and 
minicomputers priced from $30,000 to $80,000, to fall 
from $6.4 billion to $6 billion. At the high end of the 
market, however, Dataquest expects sales of business 
computers, mainly minicomputers priced from $80,000 to 
$380,000, to jump from $9.4 billion to $12 billion. 
Agreeing with IBM that the proliferation of microcom- 
puters and minicomputers will increase the need for 
mainframes, the Gartner Group expects this mainframe 
market to grow 15% in 1985 to $27.8 billion. Gartner 
expects IBM, with 76% of the market, to introduce a 
significant new mainframe during the year, which will 
spur growth. A smaller increase in market size is fore- 
seen by Dataquest, which expects commercial system and 
mainframe sales to increase at a rate of 7.7% to $16.8 
billion in 1985. —Steve Haggerty 
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JAPAN DATA PROCESSING 3 


PRODUCTIVITY BOOST IS FUELING GROWTH 





he data-processing market in Japan is once again 

moving along at a fast clip as Japanese companies, 
proud of the gains they have made in recent years in 
increasing productivity in the factory, are sorely aware of 
the need now to extend that productivity to the office. 

The computer market in Japan, not including peripher- 
als, totaled $4.9 billion in 1984, up 22% over the previ- 
ous year, estimates Sanyo Securities Co. Growing only 
7% in 1983, the computer industry experienced an ex- 
tremely strong recovery as a whole in 1984 and growth 
of 15% to 20% will continue into 1985, analysts say. 

Middle- and high-end mainframe computers (those 
costing more than $160,000) make up about 25% of the 
installed base of the Japanese computer market. In that 
segment, IBM-Japan Ltd., Tokyo, remains the leader. In 
1983, IBM held a 27.7% share of the mainframe market. 
Fujitsu Ltd., Kawasaki, was second with 20% and Hita- 
chi Ltd., Tokyo, third with 17%. Tokyo’s NEC Corp. 
and Nippon Univac Kaisha Ltd. made it into the top five 
with market shares of 17% and 16%, respectively. Fu- 
jitsu has slowly been strengthening its market position 
against IBM, but “will get no more than a point this 
year” in market share, says Mark Kopinski, an analyst 
with Sanyo Securities. 

At least partly because of the industry recession, 
growth in the Japanese mainframe market has been spo- 
radic in recent years, but the market seems to be turning 
around, analysts say. Growth was 
13% in 1984, and will remain in 
double digits at least for the next 
several years. 

One reason, says Kopinski, is 
that Japan is rapidly moving to- 
ward a _ “cashless society,” 
through computerized direct with- 
drawals from savings accounts by 
major department stores, securi- 
ties firms, and the like. Further 
demand ffor high-performance 
computers will be pushed along 
by the booming telecommunica- 
tions industry in Japan, he says. 

Finally, as Japanese industry 
continues to expand and compa- 
nies move from centralized com- 
puter operations to decentralized 
and more complex functions, the 
demand for mainframes will con- 
tinue to grow. Indeed, a survey of 
391 major firms conducted by Ni- 
hon Kezai Shimbun showed that 
more than 70% hoped to buy new 
and faster mainframes soon. 

But far outshining the main- 
frame movement is the explosion 
in the personal computer market 
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Buoyant. The computer market in Japan, not including 
peripherals, increased over 22% in 1984 to a total of 
$4.9 billion, and it could increase another 15% to 20% 
to $5.8 billion in the coming year. 


in Japan. The race is on to capture the broad-based 
market for office automation, at the heart of which are 
small office and personal computers. 

Personal computer shipments in Japan will reach some 
$1.3 billion in 1984, up 32% over 1983, according to the 
Japan Electronic Industry Development Association. 
JEIDA predicts sales growth to exceed 25% yearly 
through 1988. A recent Labor Ministry survey of some 
2,000 firms with 100 or more employees showed that 
36% of the polled firms already had personal computers. 

Although demand from the home market for personal 
computers is slowing, demand from business is picking © 
up and the market is clearly moving away from low- 
priced models toward the higher-priced, higher-perfor- 
mance 16-bit units. NEC, which claims to own as much 
as 90% of certain segments of that market, late last year 
revised downward the number of units it expected to sell 
in 1984. But it revised upward the estimated revenues 
from personal computer sales to $125 million, an in- 
crease of 33% over 1983. NEC offers four of the five 
most popular models of personal computers nationwide 
and has a formidable sales and service network. 

In contrast to NEC’s strength in the Japanese personal 
computer field is IBM’s weakness. In early November, 


IBM-Japan introduced its 16-bit JX model with a flurry 


of advertising, but up to now, sales for the JX and the 
IBM Personal Computer have been slow. IBM’s share of 
the high-end office computer 
market, headed by its model 
5550, reportedly has slipped to 
25%, while NEC and Fujitsu 
retain a 30% share each. 

The other leading U.S. per- 
sonal computer maker, Apple 
Computer Inc., is but a ghost 
in Japan. Sales of Taiwan-made 
Apple II clones flourish in the 
discount outlets in downtown 
Tokyo, but otherwise, hardly 
an Apple is to be seen. The 
problem, again, has been lack 
of Japanese-language software 
and sales outlets. ‘‘No_ soft- 
ware, no service, no sales,” ad- 
monishes a JEIDA official. Ap- 
ple recently signed a distribu- 
tion agreement with Canon 
Sales Co., a copier maker, 
which has perhaps the best of- 
fice-equipment sales network in 
Japan. However, Canon plans 
to sell its own personal com- 
puter that will compete with 
Apple’s Lisa and Macintosh. 

—Jonathan Joseph, 
McGraw-Hill World News 
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| EUROPE DATA PROCESSING | 


EUROPE’S COMPUTER DEMAND UNDIMINISHED 


uropeans are showing an undiminished appetite for 

data-processing equipment. In 1983, they spent $36 
billion on hardware and services, and by 1989, they will 
be spending around $110 billion, for a compound annual 
growth rate of 20%, according to market watchers IDC 
Europa Ltd. in London. , 

Though the prospect of healthy growth should be good 
news for European suppliers, a recent survey by London 
research firm Logica Ltd. notes that 70% of Europe’s 
supplies comes from non-European firms and only in a 
few sectors, such as electronic typewriters, and personal 
computers, have Europeans managed any significant 
market presence. 

One problem is that Eu- 
rope’s. traditional main- 
frame computer manufac- 
turers have been slow to 
move into the _ higher- 
growth sectors. The UK’s 
flagship computer compa- 
ny, International Comput- 
ers Ltd. plc, for example, 
managed only an 8.3% 
growth between 1983 and 
1984, though profits were 
up 20%. Its DM1 and Es- 
triel multiprocessor  sys- 
tems, due out next year, 
are expected to give the. 
ICL mainframe line a 
much-needed boost. But if 
the company is to have 
any chance of keeping up, 
it must score soon—with 
its multiuser microcomput- 
er line, its IBM Corp. Per- 
sonal Computer look-alike, 





Quenchless thirst. 





The demand for single-user data processing 


Starting from nowhere in the UK computer market 
just over 18 months ago, IBM has cut through the pack 
to challenge the local hero, Applied Computer Tech- 
niques Ltd., Birmingham, for the top spot. Until then, 
ACT had an annual growth rate of 70% for the last 11 
years. But its first-half figures showed that its growth 
rate had slowed. 

“We have each got around 35% of the UK market,” 
says Jess Dorell, ACT’s group marketing director. He 
believes that new products launched earlier this year—an 
Apricot portable and a new entry-level machine, the 
Apricot F1, as well as the industry’s first implementation 
of Microsoft’s networking 
software—will restore 
ACT’s momentum. In 
1985, the personal user 
market in the UK should 
double, says Dorell. 

In the home computer 
sector, UK firms Sinclair 
Research Ltd. and Acorn 
Computers Ltd. were in 
close competition with 
Commodore International 
Ltd., just about the market 
leader, and both unleashed 
expensive advertising cam- 
paigns for the annual 
Christmas buying binge. 
But the Japanese, with 
their MSX_ system, are 
now rearing their heads 
above the parapet. UK 
companies say MSX gear 
is too expensive, but with 
their polished marketing 
act, the Japanese will un- 





and its new One Per Desk 
work station. 
Most market growth is 


equipment in Europe continues unabated, with personal computers 
for office automation uses, such as the PC-D personal computer from 
Siemens, doing particularly well. 


doubtedly take their share 
of a market that many pre- 
dict has reached its peak. 


coming from the two ex- 
tremes of the computer spectrum—giant systems costing 
over $1 million and personal computers costing a few 
thousand, says Derek Pedder of London’s BIS-Pedder 
Ltd. Sales of single-user computers, he says, are becom- 
ing significant in dollar as well as unit terms, up from 
9% of the total European market in 1983 to 23% in 
1989; by then, sales will approach the expenditures on 
large-scale multiuser systems of the IBM 30XX type. 
But the competition is intense, and with Big Blue now 
putting its IBM brand on the personal computer sector, a 
shakeout cannot be far away. According to one new 
survey from Britain’s National Computing Centre in 
Manchester, there are more than 434 brands of single- 
user systems in the UK, including 80 portables and 44 
programmable word processors. 
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Pedder, for one, believes 
the market will move to more expensive models, while 
unit sales may be cut in half. Thus, the UK, where the 
home computer boom first got under way, may also be 
the first European country to witness a shakeout. 

“The demand for data-processing equipment continues 
to expand,” concludes a report prepared by West Germa- 
ny’s Central Association for the Electrotechnical Indus- 
try. Supporting its assessment with figures, the Frankfurt 
association says incoming orders for the German data- 
processing industry were 27.8% higher during the first 
eight months of 1984 than for the same period in 1983. 
Orders from abroad rose even more—by 31.5%—than 
domestic orders. This can be attributed partly to the 
strong U.S. dollar, which makes German goods less ex- 
pensive on dollar markets. 
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“These figures confirm that the acquisition, processing, 
transmission, and storing of information have become 
key functions in our economy,” says Karl Doring, head 
of the association’s data-processing section. Computers 
are increasingly being accepted as problem solvers, and 
for improving productivity and competitiveness as well as 
for humanizing the workplace in industry and business, 
he adds. 

Not surprisingly, sales by computer firms producing in 
West Germany rose 23% during the first eight months of 
1984, corresponding to a production volume during that 
period of $3.15 billion. Total production in 1984 should 
come to about $5 billion. 

The West German data-processing market will grow 
from $4.18 billion in 1984 to $4.58 billion in 1985, pre- 
dicts the association. Thereafter, it should rise at least 
9.5% a year in real terms for the rest of this decade. The 
market volume in 1990 should be about $7.27 billion, the 
association adds. This growth is more than double that 
of West Germany’s overall _— 


electrotechnical industry. . 
The push will come | 
mostly from medium-size — 
machines and __ personal 
computers, but also from 
office machines, data-pro- 
cessing equipment, and 
communications gear 
merging into single sys- 
tems. Also providing an 
impetus for growth will be 
graphics systems as well as 
computer-aided design and 
manufacturing gear. 

The personal computer 
market is one of the fastest 
rising sectors in Europe. 
Its dramatic growth should 
be sustained well into the 
1990s, predicts Intelligent 
Electronics Europe, a Paris 
market research firm. Per- 
sonal computers have be- 
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and smaller systems like those being used in distributed 
data-processing networks, is superior to that of smaller 
and middle-range minicomputers.”’ 

Piffaut explains that as microcomputers become more 
powerful, they tend to absorb some of the market that 
minicomputers formerly served. Consequently, the largest 
systems next year should grow at least 20% over 1984, 
while smaller equipment sales may rise by 25%. Stan- 
dard minicomputer systems—which still claim the lion’s 
share of the French market—will have a below-average 
market expansion of about 13% next year. 

The most important market will continue to be the 
industrial sector, which represents 30% to 35% of the 
total French consumption and with a slightly above- 
average growth rate of 16% or 17%, Piffaut says. Educa- 
tion and research are two up and coming sectors, in 
which the use of microcomputers and large systems, re- 
spectively, will grow at about the same rate as the indus- 
trial sector’s, he points out. In addition, he predicts an 
expansion of distribution 
services, a sector that has 
long been underequipped; 
health care, currently a 
very small part of the mar- 
ket, is expected to expand 
in 1985 by at least 20%. 

In Italy, the market 
looks surprisingly different 
from the French market— 
the key difference is in per- 
sonal computers. Accord- 
ing to Alberto De Macchi, 
manager of macroeconom- 
ic and strategic research at 
Ing. C. Olivetti & Co., 
SpA, in Ivrea, personal 
computer sales rose by a 
whopping 60% in 1984 
over the previous year and 
that growth will slow very 
little—to about 50% in 
1985. This is because in It- 
aly, more than in France, 


gun to make their presence 
felt in large companies in 
most European countries 


Laying siege. Having moved into the dominant position in the U.S. 
personal computer market, |BM Corp. will continue its attack on the 


European market with its Personal Computer, designed for uses © 


personal computers are of- 
ten used as central com- 
puters for small businesses. 


and that presence will con- 
tinue to be strong. Projec- 
tions for 1990 call for more than 3 million units to be 
shipped and the installed base to exceed 11 million sys- 
tems by the end of that year, the firm says. 

The French data-processing market has leveled off re- 
cently at a growth rate of about 15%. This figure looks 
strong compared to the French economy’s lackluster per- 
formance in general and in the context of inflation that 
could fall to 6% next year. That growth, however, is not 
evenly distributed throughout the computer industry. 

“We've noticed a phenomenon in France that doesn’t 
seem to be coming out in most market assessments that 
originate from the U.S.,” points out Francgis Piffaut, 
marketing manager for the Bull group’s French sales 
network. “By that I mean that the growth rates that 
we’re looking at in very large systems for scientific use, 


ranging from the office to the laboratory. 


Olivetti commands 
much of that market with 
its IBM-compatible M-21 and M-24; it produces the M- 
24 under AT&T Co.’s label as the PC6300. But in 1985, 
the Italian company will be girding itself for its first real 
personal computer battle with IBM. “Last year, IBM did 
not have its own distribution network for PCs, but this 
year it finally established a significant presence in that 
market,’”’ says De Macchi. The fact that IBM is trying to 
sell PCs in place of programmable terminals “makes the 
market very difficult to keep track of,” he adds. 

Olivetti expects growth in the Italian data-processing 
and office-automation markets to stay between 15% and 
18%, as they were in 1984. But it expects those markets 
to be better balanced, as data-processing and office auto- 
mation systems replace bottom-of-the-line products such 
as cash registers and typewriters. —Kevin Smith 
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U.S. COMMUNICATIONS 


STRONG GROWTH SEEN FOR LANs, PBXs 


he proliferation of personal computers that has taken 

place so far, and the expected boom in demand this 
year and in future years, bodes well for one part of the 
communications equipment market—that of local-area 
networks, or LANs. As more microcomputers penetrate 
corporate America, the need to tie them together in- 
creases. The Ethernet system, first promulgated by Xe- 
rox, Digital Equipment Corp., and Intel, as well as other 
systems, including IBM Corp.’s PC Network for its 
growing line of Personal Computers, promise to boost 
the popularity of LANs. 

Dataquest Inc., the San Jose, Calif., market research 
firm, lists LANs as one of the fastest growing segments 
of the communications equipment market during the 
next few years. According to Dataquest, the LAN mar- 
ket totaled just $140 million in 1983, but, with a com- 
pound annual growth rate of more than 48%, the LAN 
market should surpass more than $1 billion by 1988. 

Vendors of LANs also expect a boom, starting in 
1985. Nestar Systems Inc. of Palo Alto, Calif., expects at 
least to double its revenues for LAN products this year. 
3COM of Mountain View, Calif., which makes broad- 


U.S. COMMUNICATIONS INDUSTRY SELECTED MARKET ESTIMATES 


(Millions of dollars) 


Customer premises equipment 
Private branch exchanges 
Key telephone systems 
Residential telephones 
Facsimile machines 
Voice-and-data work stations 


Transmission equipment 
Multiplex | 
Carrier 
Microwave radio 


Data communication equipment 
Stand-alone modems 
Multiplexers 
T-1 multiplexers 
Data PB Xs 
Local-area networks 
Front-end processors 


Switching equipment 
Central office 


Cellular radio 131 
Base station _ 106 
Radio telephones 26 


1,746 
850 
896 


SOURCE: DATAQUEST INC. 
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band LANs, is growing at a rate of 300% per year. 
Another firm based in Mountain View, Sytek Inc., a 
manufacturer of broadband LANs and the developer of 
IBM’s PC Network, has doubled its revenues every year 
since 1979. 

After something of a lull in 1983, the market for 
private branch exchange (PBX) equipment, the second 
largest segment of the communications equipment mar- 
ket, increased between 25% and 30% last year, industry 
sources indicate. Vendors’ heightened activity in this 
market—including IBM’s acquisition of Rolm Corp. of 
Santa Clara, Calif—promises an increase in new prod- 
ucts that should maintain momentum for some, while 
other players could fall by the wayside. According to 
Dataquest, the market for voice PBX systems (which can 
also carry data) should grow at a compound annual rate 
of almost 8% to $4.1 billion from the 1983 market of 
$2.8 billion. Data PBXs will advance by 40% to $422 
million in three years from just $77 million in 1983, 
according to the research firm. 

The breakup of AT&T Co. last January and an unbun- 
dling of the market for residential telephone handsets 
combined with the availability of 
semiconductor components enabled a 
rash of new entrants to participate in 
the market for telephone equipment. 
According to Dataquest statistics, 
this part of the market should grow 
at a compound annual rate of 31% 
to $4.4 billion by 1988 (from $1.1 
billion in 1983) and become the larg- 
est segment of the communications 
equipment field. 

The key telephone systems (KTS) 
segment was also greatly affected by 
the Bell dissolution. The breakup of 
AT&T into the seven Regional Oper- 
ating Companies confused users, en- 
abling non-Bell suppliers to penetrate 
the user community more than in 
previous years. This penetration 
probably will continue until AT&T 
recuperates from its surgery. Data- 
quest foresees that the market for 
this gear will increase from 1983’s 
$2.4 billion to $2.6 billion by 1988. 

The fastest-growing segment in the 
U.S market be that of the nascent 
voice/data work-station sector, Data- 
quest believes. This area will experi- 
ence a compound annual growth rate 
of more than 108% between 1983 
and 1988. Within three years, it will 
top $1.6 billion versus just $40 mil- 
lion two years ago, the research firm 
believes. —Robert J. Kozma 
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JAPAN COMMUNICATIONS 


NTT MOVE MEANS STRONG GROWTH IN 1985 





ndustry executives and analysts in Tokyo, despite their 

fears about a slowdown in the U.S. economy, are 
predicting strong growth in Japan’s market for communi- 
cations equipment this year. ““We see overall growth of 
45% annually in the communications sector for the 1984 
to 1986 period,” reports analyst Bernard Key, who fol- 
lows the industry in Tokyo for Jardine-Fleming (Securi- 
ties) Ltd. 

The fuel for this growth is coming from two sources. 
First, the recently completed Nippon Telegraph & Tele- 
phone Public Corp. optical-fiber trunk line that links all 
major Japanese cities will lower communication costs by 
an estimated 20% to 30% by offering increased speed 
and efficiency. 

Because the average large Japanese company spends 
about $3 million each year on data-transmission costs, 
these savings will release funds that analyst Key predicts 
will be spent in building in-house communications sys- 
tems such as multiplexers, exchanges, key telephones and 
video conferencing. This buildup, and a second stage—in 
which large firms build communication links with their 
major offices, customers, or banks—will last for the next 
five years. 

None of this would be possible without the second 
factor—the liberalization of Japan’s telecommunications 
laws under new legislation passed this month by the 
Diet, Japan’s parliament, that will take effect this April 
1. Companies prohibited from many forms of data trans- 
mission will now be able to forge these links. ’ 

In addition, the new telecommunications laws free cus- 
tomers from having to buy their primary telephone 
equipment from the monopolistic NTT, meaning that 
companies such as Matsushita Communication Industrial 
Co., Yokohama; Iwatsu Electric Co., Tokyo; Nitsuko 
Ltd., Kawasaki; and NEC Corp., Tokyo, will be compet- 
ing fiercely for a share of the new market. 

The market for telephone sales last year, estimated at 
$180 million, will nearly double to $340 million in 1985, 
estimates Koichi Iida, a supervisor in NEC’s office of 
switching planning in Tokyo. As the market expands still 
further, to an estimated $530 million 
_in 1987, lida foresees that home tele- 
phone systems composed of multi- 
function units will account for about 
30% of that growth. Stronger sales 
at home may only offset expected 
market losses in the U.S. market, 
where sales dropped in 1984 and are 
expected to deteriorate further this 
year in the wake of oversupply and 
falling unit prices. Nonetheless, an- 
ticipating the domestic boom, Fujitsu 
Ltd., Kawasaki, has decided to enter 
the home telephone market. 

But this growth may not be profit- 
able for many firms because of the 
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Facsimile equipment 


Local-area networks 


SOURCE: JARDINE FLEMING SECURITIES LTD.; ElectronicsWeek ESTIMATES. 
(CONVERSION RATE: 240 YEN = $1) 


large capital investments required to organize the tele- 
phone service and sales facilities. These were formerly 
the exclusive province of the NTT monopoly, which is 
being privatized as yet another part of the market liberal- 
ization. 

Last year’s 16% growth in the PBX equipment market 
to about $375 million will grow a further 6% to a total 
of 22% in 1985, say industry sources, who predict a 
takeoff in multifunction terminals combining voice and 
data. Sales in Japan of these products will be just $50 
million this year. That figure is expected to double by 
1987, when the total PBX market is expected to be 
worth more than $500 million. 

One market category, large-capacity switches, will 
probably show almost no growth for 1985. The market 
for this equipment increased 32% in 1984 to a total of 
$670 million, but growth will slow to just 6% in 1985, 
according to Tomonobu Kato, general manager of NEC 
Corp.’s office of switching planning, because many of 
these big ticket items were installed last year as NTT 
completed the first phase of a long-term plan to build its 
version of an integrated all-digital nationwide communi- 
cations system. 

The facsimile market, always strong in Japan because 
of its convenience in transmitting Japanese-language ma- 
terials compared to unwieldy word processing, grew 22% 
last year to an estimated market total of $836 million. 
This market will top $1 billion in 1985, as a new genera- 
tion of facsimile machines (the G-4 category, which will 
increase transmission speeds fivefold, from 9.6 kb/s to a 
maximum of 48 kb/s) makes its debut in April. 

The Japanese government, recognizing the long-term 
value of communication markets, is recommending spe- 
cial tax credits and other assistance to domestic firms to 
spur further growth. A recent report by the Telecom- 
munications Council, an advisory body to the Ministry of 
Posts and Telecommunications, said the world market 
for electronic information transmission, valued at $92.2 
billion in 1980, would grow to $258 billion by 1990 and 
to $547 billion by the year 2000. —Michael Berger 


TABLE: JAPANESE COMMUNICATIONS-EQUIPMENT MARKET 
(Millions of dollars) 









133 188 267 
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EUROPE COMMUNICATIONS 


GOVERNMENT ACTIVITIES BRIGHTEN PROSPECTS 





he signals in West Germany’s communications mar- 

kets point to a year of healthy growth. But rather 
than from the private and military sectors, the push will 
come from the Bundespost, the Federal Posts and Tele- 
communications Administration, the country’s largest 
single customer of communications gear. 

In 1985, the Bundespost will invest some $6.35 billion 
for hardware, 90% of that amount for telecommunica- 
tions equipment alone. The 1985 expenditures will be a 
whopping 30% more than those of 1983. Much of the 
investment will go for expanding the country’s conven- 
tional telecommunications infrastructure, but a large 
chunk will be for new projects—still on the drawing 
boards or in discussion—that will develop into big mar- 
kets in the years ahead. 

One is broadband cable networks for television distri- 
bution, a field in which West Germany has been lagging 
behind the U.S. and, particularly, its smaller neighbors, 
Switzerland, the Netherlands, and Belgium. By the end 
of 1984, some 3 million 
dwellings—about 13% of 
all households—had_ been 
hooked to regional cable 
networks. By the end of 
this decade, postal authori- 
ties say, roughly half of all 
European households will 
have cable TV. 

Another project that is 
sure to generate cash for 
communications houses in 
the future is the integrated 
services digital network 
(ISDN). This network, 
with its transmission speed 
of 64 kb/s, accommodates 
such services as telephone, teletex, telefax, textfax, data 
communications, videotex, and videophone. In 1985, the 
Bundespost will start ISDN pilot projects in Stuttgart 
and Mannheim, which will go into regular service in 
1986. By 1988, the Bundespost will spend about $1.5 
billion for ISDN projects. The agency figures that by the 
early 1990s, there will be between 4 million and 5 million 
ISDN subscribers. 

Glass fiber technology, a subject of much discussion 
during the past decade, is now entering the big-market 
stage in West Germany. The first part of what the Bun- 
despost calls a fiber optics ““Kommunikationsautobahn”’ 
(a communications highway), the 100-mile leg from 
Hamburg to Hanover, was completed in late 1984. By 
1987, this network will extend through the Ruhr area, 
Frankfurt, and Stuttgart to Nuremberg and Munich in 
southern Germany. 

In addition, together with the country’s communica- 
tions industry, the Bundespost is installing glass-fiber- 
based local-area networks in seven major German cities, 
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a project, to be completed by 1987, that is inducing the 
industry to develop new line and terminal equipment. 
The Bundespost believes some 1 million subscribers will 
be tied to glass fibers for communications by 1995. 

Perhaps more than the evolution of the market, ob- 
servers of the French scene this year will be watching to 
see whether Alcatel-Thomson, of Paris, the new national 
telecommunications monolith formed by the merger of 
CIT-Alcatel and the Communications Division of Thom- 
son-CSF, can get its operation hitting on all cylinders. 
The firm is reportedly suffering growing pains caused by 
the redundancy and overcapacity that resulted from the 
merging of the two groups. 

Still, there is little doubt that the company has the 
technological tools to put together a world-class product 
offering, and has the advantage of an aggressive domestic 
program by the French Direction Générale des Télécom- 
munications (DGT) to underpin its efforts. The French 
communications equipment market will grow about 15% 
this year after a strong 
17% rise in 1984. 

This looks particularly 
good in light of a French 
gross domestic product 
that was almost flat last 
year because of the Social- 
ist government’s austerity 
program. According to the 
DGT, French telecom ex- 
ports rose about 8% last 
year, although they are ex- 
pected to pick up about 
16% this year and contin- 
ue at that rate for the rest 
of the decade. Most of 
those exports will probably 
be in optical fiber transmission and telematics services. 

One good indicator of how French telecommunications 
markets will fare is the amount of investment the DGT 
is willing to put into a given area. This year, the top 
priorities will be projects in urban networks, switching 
and transmission which will cost $700 million, $600 mil- 
lion, and $550 million, respectively—about the same as 
was invested last year. The first and the third are favored 
areas in light of the DGT’s project to take optical fibers 
directly into the homes of some 1 million families by the 
end of this year. 

Britain’s telecommunications sector, meanwhile, is feel- 
ing the stimulating effects of a newly aggressive British 
Telecom. Though shares in a newly privatized BT went 
on sale only in November, it has been operating more as 
a private company. This shows up in an ever-widening 
range of products and services. In the small private auto- 
mated branch exchange sector for systems of less than 
100 lines, for example, it now offers 11 different types of 
small modern PABXs. —John Gosch 
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U.S. TEST AND MEASUREMENT 


VLSI TEST GEAR WILL SUSTAIN GROWTH IN 1985 





he test-and-measurement industry will likely face a 

test itself this year, a test that involves just one 
question: How much of the recent robust growth rate for 
the test-equipment market can be sustained if the overall 
electronics industry cools down? 

Executives agree that some segments of the industry 
are resistant or react inversely to business-cycle down- 
turns. Thus there is general confidence that the demand 
for very large-scale integration test equipment will grow 
this year, and sales of research and development instru- 
ments will likely increase if general production begins to 
taper off. But those increases may have to offset de- 
creases in traditional test-and-measurement areas in the 
upcoming year to maintain 1984 growth rates. » 

Prime Data, a market research firm in San Jose, Calif., 
says the test-equipment-industry market in 1984 rose 
20% to $6.7 billion. For this year, it expects 18% 
growth, to $7.9 billion. For the automated-test-equip- 
ment segment, which grew 28% last year to $1.7 billion, 
Prime Data predicts growth of 22% in 1985. But Alex 
d’Arbeloff, president of Teradyne 
Inc. in Boston, says the future 
will be difficult to predict until 
the current semiconductor slow- 
down turns out to be either an 
“inventory adjustment” or a har- 
binger of a recession. 

‘““Nobody is sure,” says d’Arbe- 
loff. ““We’ll know more by Febru- 
ary or March.” If the economy 
were to slip into a recession, he 
says, “you get an immediate de- 
crease [in orders] as_ people 
change their [buying] plans. And 
then they shift their buying from 
expanding their present lines to 
testing new products. We would 
expect a lot of interest—assuming 
it’s a recession—not in expanding, 
but in buying our new products to 
test their new products.” 

Richard Allbright, director of 
marketing at Factron, a division 
of Schlumberger Ltd. in Latham, 
N.Y., (formerly Fairchild Camera 
and Instrument Corp.’s Manufac- 
turing Test Systems Division), re- 
mains optimistic about the ATE 
market but says that some hesi- 
tancy has entered the market of 
late. ““Companies seem to be push- 
ing back [their buying] decisions.” 
The personal computer makers 
are still expanding, he says, but 
not nearly as aggressively as they 
did at the beginning of last year, 
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Testy. The test-and-measurement equipment market 
in 1984 rose 20% to $6.7 billion from 1983's $5.6 billion, 
estimates Prime Data, and the market this year could 
grow another 18% to $7.9 billion. 


and the personal computer business has a direct impact 
on the test-equipment business. 

Still, Allbright says other areas, such as surface-mount- 
ing technology and growing markets in the communica- 
tions industry, will counterbalance the market enough to 
provide a 25% growth rate for ATE in 1985. 

Russ Craig, director of strategic planning for GenRad 
Inc. of Concord, Mass., also expects VLSI to provide 
much of the new market for ATE products. To meet that 
demand, he says more manufacturers will be bringing 
testers to market, and “‘by late 1985, there will be a full 
set of VLSI state-of-the-art ATE products.’ Products 
related to the implementation of 32-bit microprocessors 
will also have increased demand, he says, because “32-bit 
microprocessors will be pulled through no matter what 
happens to the economy.” 

Rick Hill, marketing and sales manager for semicon- 
ductor test systems at Tektronix Inc. in Beaverton, Ore., 
offers a mixed forecast. ““By June, the economy will take 
somewhat of a downturn, and our market trails about six 

months after that,” says Hill, 
whose division’s performance 
was up 25% to 30% in 1984 
over 1983. “There will be a du- 
plication of last year—not a 
substantial amount of growth.” 
Although forecasts of abso- 
lute performance vary, there 
appears widespread agreement 
that the ATE business will re- 
tain growth rates higher than 
the electronics industry as a 
whole. William R. Thurston, 
president of GenRad, says this 
is because of the current em- 
phasis on quality and produc- 
tivity, both of which will con- 
tinue to provide markets for 
ATE. “I would expect ATE to 
be less affected by the business 
cycle at large,” he says. 
Growth in the microproces- 
sor development market is 
moderate now, says Mark Tol- 
liver, marketing manager for 
the Logic Systems Division of 
Tektronix, but he sees growth 
of 20% to 25% in 1985, which 
is consistent with industry-wide 
estimates. The market for these 
systems advanced 22% to $715 
million last year, but estimates 
call for growth of 27% to $910 
million in 1985 as the systems 
evolve into engineering work 
stations. —Craig D. Rose 


SOURCE: PRIME DATA 
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JAPAN TEST AND MEASUREMENT 


BASIC DEMAND FUELS STRONG GROWTH 


Dor a downturn in semiconductor prices and some 
oversupply problems, the strength in basic demand, 
plus Japanese manufacturers’ commitments to capital in- 
vestments through 1986, means firms in the Japanese 
test-and-measuring-equipment market are looking at an- 
other two to three years of strong growth. The market- 
place, which totaled $290 million in 1983, will grow to 
$436 million in 1984 and $638 million in 1985, sources 
estimate. 7 

‘“There’s an amazing backlog of orders,” says Peter G. 
Wolff, an electronics industry analyst for Prudential- 
Bache Japan’s Tokyo office. ““And now the Japanese test- 
and-measurement firms are stepping up exports.” Wolff 
and others now see U.S. firms’ edge in their home mar- 
kets showing signs of erosion, despite software problems 
with Japanese testing devices that often make their oper- 
ation overly complex. 

Just five years ago, U.S. firms controlled more than 
80% of the market in Japan for test and measuring 
equipment. Today, that share is down to about 50% in 
overall integrated-circuit testing, and less than that in 
memory devices. 

Two companies, Takeda Riken Co. and Ando Electric 
Co., both of Tokyo, continue to show the strongest 
growth. Takeda Riken, owned 
by Fujitsu Ltd., Tokyo, is the 
market leader in memory test 
equipment with a 30% share 
and estimated 1984 sales of $50 
million. Of Takeda Riken’s es- 
timated total 1984 sales of 
$110 million (which was up 
56% from 1983), $40 million 
are in logic. Overall growth of 
60% is forecast for this year, 
with a sales target of $230 mil- 
lion. In a move to broaden its 
operations, Takeda Riken ag- 
gressively sought U.S. custom- 
ers in the past year, and is said 
to have gotten contracts with 
such companies as IBM Corp. 
and Motorola Inc. 

Ando, 50% owned by NEC 
Corp., Tokyo, reported a 90% 
increase in sales for the first 
half of last year, and its reve- 
nues will have exceeded $120 
million for 1984. This year, the 
company sees growth of 55% 
to $186 million, about evenly 
divided between memory and 
logic testers. 

The market picture in logic 
testing is not as bleak for U.S. 
firms, although Fairchild’s po- 
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Expanding. The Japanese market for test and mea- 
surement equipment is expected to increase to $638 
million this year from last year’s $436 million. The 
market in 1983 totaled $290 million. 


sition has slipped to a still-dominant 41% share, a strong 
lead over Takeda Riken and Ando, which each have 
logic market shares of about 12% to 13%. 

Another major Japanese strength is speed of operation. 
Whereas most U.S. models operate at 25 MHz, most 
Japanese are at 40 MHz, thus giving them superior speed 
and ability to cut chip-production costs. 

Takeda Riken and Ando also dominate the measuring- 
instrument market in Japan, with 1984 sales of $50 mil- 
lion each, and growth to $60 million expected in 1985. 
Board testing is still dominated by the US. firm of 
GenRad Inc., Concord, Mass., which sells in Japan 
through Tokyo Electron Ltd., Tokyo, and racked up 
1984 sales in Japan of $70 million. Takeda Riken recent- 
ly announced a new 30-MHz memory tester that can 
simultaneously test 16 integrated circuits, double the ca- 
pacity of its previous products. Ando’s newest products 
are 20- and 40-MHz testers for microprocessors, gate 
arrays, and logic circuits. 

Tokyo Electron has strengthened its links to GenRad 
and will market large-scale-integration testing equipment 
manufactured in Japan with improved software, which 
may make it a strong competitor to Takeda Riken and 
Ando. Tokyo Electron claims to have won a new con- 
tract order from Motorola, which 
opened another LSI plant this 
year, but real sales growth is not 
expected until late next year. 

Optical-fiber testing is just de- 
veloping, with Ando and Anritsu 
Electric Co. in Tokyo splitting 
total 1984 sales of $20 million. 
That figure is likely to double this 
year. The measuring-equipment 
segment is expected to grow 20% 
in 1985, says Robert Johnson, an 
analyst with W.I. Carr, Sons & 
Co. (Overseas) Ltd.’s office in To- 
kyo. The reason, he says, is the 
increasing development of optical- 
fiber-related systems. 

Testers for electrically erasable 
programmable read-only memo- 
ries might be an emerging market. | 
‘“‘We think there’s a niche for us,” 
says Minoru Takagi, president of 
Nippon Megatest Ltd.,°a wholly 
owned subsidiary of Megatest Inc. 
in San Jose, Calif. “Many manu- 
facturers still use dynamic RAM 
testing systems for EEPROMs, 
but they’re no longer good 
enough. Devices are becoming so 
highly integrated that more com- 
plex technology is required for 
testing.” —Michael Berger 
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EUROPE TEST AND MEASUREMENT | 


GROWTH, THOUGH GOOD, TO SLOW FROM 1984 





t’s been a fantastic year, far better than expected.” In a 

nutshell, that is how Bill Whitward, international 
marketing manager for test and measuring equipment at 
N.V. Philips, Eindhoven, the Netherlands, assesses the 
1984 market for test and measurement systems. The Phil- 
ips manager could be speaking for his counterparts in 
many other European countries, because most of them 
are also talking about good to booming business. 

Whitward estimates the market rose about 20% in 
1984, with Philips performing even better than that and 
gaining market share as well. Of course, the strong value 
of the U.S. dollar has helped make European products 
exported to dollar markets less expensive and imported 
equipment correspondingly more so. 

But what has really driven the market are an improved 
investment climate, which has induced the industry to 
spend more for industrial equipment, and the entry of 
microprocessors into most fields. This in turn makes 
necessary more sophisticated test and measuring gear 
such as microprocessor development systems and auto- 
matic test equipment to “increase the efficiency of test 
procedures and thus to maintain a company’s lead over 
its competitors,” Whitward says. 

Another push has come from the education sector. 
Governments, which had up until re- 
cently held tight reins on spending, 
laid out more money in 1984 for new 
equipment in retraining programs, 
trade schools, and universities. 

As for 1985, “we are optimistic,” 
Whitward declares. But he does not 
think that the performance of the 
test and measurement market this 
year will match last year’s. “Even if 
1985 shows a decline, it will still be a 
good year,” he says. “I do not see 
customers substantially cutting back 
their purchase requirements.” 

Strong demand for test and mea- 
suring equipment has come virtually 
from all parts of the industry and is 
likely to remain strong this year. In- 
struments that have sold best include 
microprocessor development systems, 
digital oscilloscopes, and ATE. But 
there has also been good growth for 
digital voltmeters, counters, signal sources, and particu- 
larly for power supplies, Whitward says. ““There is hardly 
a group of equipment that did not grow.” 

In terms of individual countries, after a phenomenal 
upswing in 1983, the UK market dropped somewhat in 
1984, Whitward says. “Still, we are not dissatisfied, and 
for 1985 we are not pessimistic at all.”” The research and 
development sector in the UK performed much better, 
for example, than did the production, service, and educa- 
tional sectors. — 


France performed well in 1984, Whitward says, which 
is one vindication of that country’s heavy investment in 
high-technology fields. “Business there has been better 
than expected.” In West Germany, the favorable invest- 
ment climate, the economy’s overall improvement, and, 
as in France, the activity in areas such as computers and 
communications, have all benefited the test-equipment 
market. 

In general, Whitward reports, there has been good 
performance throughout the European Economic Com- 
munity, as well as in Switzerland and Scandinavia. “And 
as for places other than Europe, we have done good 
business in Pacific basin countries such as Singapore and 
Indonesia,” Whitward says. “If in most European coun- 
tries and elsewhere, growth in 1985 won’t quite be the 
same as in 1984, we are still optimistic about the year 
ahead.” 

The French test and measurement market, measured 
in francs, should expand next year by just under 10%, 
although domestic production is expected to rise by no 
more than 7%. Using volume of equipment as the yard- 
stick, however, French-made test-gear production will 
fall in 1985 by about 1%. 

The UK’s instruments and test-equipment sector had a 





Demanding. The increased production and use of ICs and microprocessors has boosted the 
demand for more sophisticated test and measuring gear such as microprocessor development 
systems and automatic test equipment to increase the efficiency of test procedures. 


buoyant performance in 1984, and this year looks equally 
promising. “In general, business has been good both in 
instruments and ATE gear,” points out Roy Lester, mar- 
keting manager at Marconi Instruments Ltd. in London. 
But growth in ATE, which has been running at between 
60% to 70% per year, will slow in the year ahead, he 
maintains. This reflects both a tailing-off of the boom- 
business years and increasing competition as established 
manufacturers broaden their product lines and new com- 
petitors move in. —John Gosch 
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| U.S. INDUSTRIAL | 


ROBOT MAKERS SEE BIG GAINS IN 1985 


obot-system manufacturers didn’t have a bad year in 
1984, with growth throughout the industry up an 
average of more than 50% to about $300 million, accord- 
ing to the Robotic Industries Association in Dearborn, 
Mich. This year shows some signs of even stronger 
growth as new markets take advantage of the technology. 

Traditional end users of robotics equipment—for appli- 
cations such as spot welding, spray painting, and materi- 
als handling—remain the biggest customers. Of these 
applications, the first two will remain at their present 
technological level; no significant change is expected in 
the intelligence of the programs that control the robots 
or in the precision of the robot end effectors. There has 
been some movement toward incorporating direct-drive 
electric motors into arm-positioning gear, but research 
and development in this area doesn’t represent a major 
shift for robot makers or suppliers of parts for robots, 
industry observers feel. 

The stasis in the older robot markets is not due to 
manufacturers’ reluctance to upgrade their products; 
rather, users apparently are satisfied with the ones they 
already have. “We could easily develop positioning sys- 
tems for automatic spot welding that are more precise 
than what we’re selling now. But why should we spend 
the R&D bucks for something our customers won’t pay a 
premium for?” says Peter Planchock, national sales man- 
ager at GMF Robotics Corp. in Troy, Mich. 





: or npreres RICA, EW ESTIMATES 
Booming. The market in the U.S. for industrial robots grew approxi- 
mately 50% in 1984 to about $300 million, according to the Robot 
Institute of America, and should grow by an even greater rate this year. 
By 1990, the market could reach $3 billion. 
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Materials handling, however, is a different story. In 
that part of the business, a newer robotics market than 
heavy industry, everyone wants to get into the act, and 
no improvement is unwelcome. Although industry ana- 
lysts discuss the possibility of an eventual industry shake- 
out, none is expected in 1985—mostly because improve- 
ments in machine vision and computer control of materi- 
als flow have evolved so that the electronics industry can 
now put robots to work in component assembly. 

Planchock sees “tremendous promise” in the automat- 
ed manufacture of four electronic product categories: 
rigid media and disk drives; automated test equipment; 
wafer fabrication; and surface-mounted devices. All told, 
robots that assemble electronic products will account for 
about 30% of GMF’s $100 million in projected sales for 
1985—a remarkable figure for a company so strongly 
associated with automotive assembly. “But we know 
we’re on the right track,” says Planchock, “because with 
the same market focus [as last year], we were the only 
robot manufacturer to show a profit in 1984.” 

No RIA statistics have been compiled for the electron- 
ics industry. But industry-wide orders for electronics- 
assembly robots increased a whopping 150% over 1983, 
says David Banks, executive vice president for business 
development at Object Recognition Systems Inc. in New 
York. Still, companies in a new industry often must wait 
a few years before the bottom line shows black ink. 
“GMEF simply had the right product mix at the right 
time,” explains Planchock. 

The No. 2 robot maker, Cincinnati Milacron Inc. of 
Lebanon, Ohio, expects orders in the $50 million range 
for 1985—enough, or nearly enough, to make its robotics 
division profitable, too. The firm is not seeking a mix of 
robotic applications, however, but plans to maintain its 
heavy industrial emphasis. 

The automotive industry will retain the lion’s share of 
the robot market in 1985 with about 35% of all robots at 
work in auto plants, according to Donald Smith, director 
of industrial development at the University of Michigan, 
Ann Arbor. But that share should dwindle to about 24% 
by 1990, he says. 

The industry consensus is that the electronics industry 
is the hot area for growth. It’s starting from a baseline 
near zero, and is expected to grow to 18% of a $3 billion 
market by the end of the decade. Many of the newer 
companies hope to jump quickly into the big leagues by 
selling their machines to electronics manufacturers. In- 
deed, unfilled orders for electronics-assembly robots to- 
taled nearly $65 million at the close of 1984. 

“It’s a virtually untapped market,” says Philip Mon- 
nin, the marketing vice president for Adept Technology 
Inc., in Sunnyvale, Calif. “Digital Equipment Corp., 
Honeywell, and Motorola [all recent Adept customers] 
knew they wanted to automate, but they hadn’t consid- 
ered it feasible because of the inherent complexity of 
their products.” —David M. Weber 
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JAPAN INDUSTRIAL 


GOOD GROWTH IN 1985 TO TAPER OFF SOON 





hough the market for industrial robots in Japan will 

grow about 30% to $125 million this year from 
about $100 million in 1984, overall growth from the 
period of 1985 to 1990 may slow to around 15% annual- 
ly unless important new technologies in the areas of 
machine vision and touch sensing are refined, predicts 
the Japanese Industrial Robot Association in Tokyo. 
“Ultimately, the robot is meant to replace the worker,” 
says an Official with the JIRA. “The ability to develop 
vision and touch-sensing functions in the next two to 
three years will make or break the demand for robots in 
Japan.” Industry leaders, he reports, are confident that 
already existing technologies can be refined in time. 

Matushita Electric Industrial Co., Osaka, continues to 
hold a commanding lead in the Japanese industrial robot 
market, a market that is becoming increasingly crowded 
and plagued by dangerously narrow profit margins. Com- 
ponent-insertion robots account for more than two thirds 
of Matsushita’s sales. Like most of its Japanese competi- 
tors, Matsushita, the world’s largest manufacturer of con- 
sumer electronics equipment, first developed the robots it 
markets for in-house use. 

The consumer electronics giant posted robot sales of 
$152 million last year, which was not only 36% higher 
than the year before but also surpassed the combined 
sales of its four closest competitors. Fanuc, Hitachi, and 
Kawasaki Heavy Industries tied for second place with 
sales of about $35 million each, while 
Yaskawa Electric Manufacturing Co. in Kita- 
Kyushu came in a close third with $33 mil- 
lion in sales last year, estimates the invest- 
ment company Prudential Bache, Japan Inc. 

More than 70 producers now crowd the 
Japanese industrial robot market, forcing net 
profit margins in the industry below 5%. 
Still, low profit margins and dominance by a 
handful of giant manufacturers have not dis- 
couraged other major electronics companies 
from entering the competition. Last October, 
Sony Corp., Tokyo, revealed its plans to mar- 
ket a 16-bit computer-controlled production 
robot this spring. And Cincinnati Muilacron 
(Japan) Ltd. in Tokyo started marketing in- 
dustrial robots in December. 

“Everybody and his dog seems to be mak- 
ing a robot of some sort,” points out Tony 
Moyer, an industry analyst with the securities 
company W.I. Carr & Sons (Overseas) Ltd. 
in Tokyo. As in the U.S. market, a shakeout 
in the Japanese industrial robot market is im- 
minent, and already there are signs that some 
major producers are cutting back. Kawasaki 
Heavy Industries Ltd., in Kobe, recently was 
forced to scrap the hydraulic system used on 
its spot-welding industrial robots for the more 
popular electric system. The midstream 
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switch cost Kawasaki its lead in the spot-welding seg- 
ment of the total robot market. 

Still, some observers say that the robotics manufactur- 
ers to watch are not the assembly-oriented producers but 
rather those that are concentrating on systems integra- 
tion. “The real meat of the robot is the control system,” 
claims Peter Wolff, an analyst with Prudential-Bache. 
One such company is Dainichi Kiko Co. in the Yamana- 
shi Prefecture, which enjoyed a growth rate of over 50% 
last year and may soon leapfrog to the fifth or fourth 
position in the Japanese industrial robot market. Howev- 
er, other market analysts in Japan are not so sure. Ac- 
cording to these analysts, few Japanese robotics industry 
leaders take the young upstart competitor seriously: 60% 
of Dainichi Kiko’s sales are overseas and it can do little 
more than exploit a limited custom-applications niche in 
the home market. . 

While manufacturers continue to cut prices in the slug- 
fest that is taking place in the robotics market, producers 
of numerical tool controls, especially the industry leader, 
Fanuc Ltd., Tokyo, are finally enjoying robust sales and 
healthy profits after several very lean years. Orders for 
these products in the first half of 1984 increased 40% 
compared with the same period in 1983, the low point in 
the recent industry recession. When the final tally is 
completed, total sales for all of last year could reach as 
high as $2.5 billion, sources believe. -—Jonathan Joseph 





SOURCE: JAPAN INDUSTRIAL ROBOT ASSOCIATION 


Lucrative. The market for industrial robots in Japan will grow about 30% to $125 
million this year from about $100 million in 1984, predicts the Japanese Industrial 
Robot Association in Tokyo. By the year 2000, the market will exceed $4 billion. 
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EUROPE INDUSTRIAL 


AUTOMATION PROJECTS TO SPARK MARKET 





fter a relatively poor performance in 1983, makers of 

industrial electronic equipment in France, particu- 
larly numerical-control and automation systems, picked 
up sales last year as a result of the Socialist government’s 
investment program aimed at modernizing French 
industry. 

Domestic consumption in the sector rose by approxi- 
mately 16% last year and will increase this year at a rate 
of about 17%. Particularly good news for French manu- 
facturers such as Télémechanique, the Alsthom Division 
of the Compagnie Générale d’Electricité, and Merlin 
Gérin is that while exports of industrial electronic equip- 
ment should be up by about one point to 18.5% this 
year, imports are expected to remain flat. 

Most industry observers, however, expect to see a mas- 
sive marketing effort by U.S. and Japanese manufacturers 
(who up to now have been almost absent from the Euro- 
pean market) between this year and the end of the de- 
cade. Consequently, domestic production should increase 
by about 18% from its current level of approximately 
$500 million, though that rate of growth is expected to 
slow to around 15% in 1989. 

Driving the French market are continuing efforts by 
chemical producers and automobile manufacturers to 





~ 
Leaps and bounds. Industrial electronics is a growth industry in many 
European countries, with the market for robot controls, such as this 
one made by Siemens AG, expanding rapidly. The industrial-robot 
market could expand by a factor of 25 in the next 10 years. 


82 





automate their operations, though the highest growth 
rates are coming from the severely underautomated me- 
chanical, agricultural, and food-processing industries: All 
have been receiving massive government support. 

At the beginning of last year, the British Robot Asso- 
ciation estimated that the world population of industrial 
robots had reached around 37,500 units, of which Japan 
had the lead with 16,500, followed by Europe with 
12,500 and the U.S. with 8,000. Within Europe, West 
Germany is a clear leader with 4,800 robots, followed by 
Sweden at 1,900, Italy at 1,800, the UK at 1,753, and 
France at 1,500. Industry experts predict the industrial 
robot market will expand during the next 10 years by a 
factor of up to 25. 

Even if the use of robots increases as predicted—some 
forecasters project that there will be about 40,000 robots 
in service by 1990—this would still affect only a few 
tenths of 1% of all employees in the industrialized coun- 
tries, industry sources estimate. 

As for 1984, Unimation Ltd. in Telford, West Mid- 
lands, UK, still probably the market leader, reports an 
excellent performance for the year and sees a bumper 
year in 1985. Unimation is charting a 30% compound 
growth rate for the next three years. The reason for its 
confidence, the company says, is that customers are 
showing a greater awareness of robotics in general, tar- 
geting the right applications with the right systems—in 
Unimation’s case, handling and systems. 

In West Germany, the industrial electronics equipment 
sector is a growth market, given the country’s high wage 
costs and high degree of industrialization. In 1982, ac- 
cording to Siemens AG, Munich, a heavyweight in the 
field, the world market for electrical equipment for plant 
automation amounted to almost $8 billion. Since then, 
the market has risen sharply. The worldwide market for 
electrical and electronics equipment needed for automat- 
ing the processes involved in producing cement, paper, 
steel, and other materials was around $5 billion in 1982 
and has increased by about 3% annually since then. 

The automated manufacturing sector is also experienc- 
ing strong expansion. An important part of automobile 
production, for example, consists of taking from various 
production lines and storage areas such items as the 
correct engine, fog lights, and oil cooler, and bringing 
them together for a particular vehicle on the assembly 
line. In this sector of automobile-production automation, 
the world market for the electrical parts alone now 
amounts to well over $2 billion. A growth rate of better 
than 20% is expected in the coming years, sources esti- 
mate. 

The world market for all types of programmable con- 
trols totaled about $1.4 billion in 1982, Siemens says, and 
it will continue to expand at 20% a year. In that year, 
45% of Japan’s machines were equipped with program- 
mable numerical controls; in Europe, the percentage had 
only just reached 20%. —Robert T. Gallagher 
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McGraw-Hill’s COMPUTER CAREERS magazine will be published in 
May 1985. This McGraw-Hill publication, focusing on career 

development, will be edited for computer specialists working in leading 
edge areas such as computer graphics, communications and robotics, 
as well as mainstream design and application of computer technology. 


You are only eligible to receive a free subscription if you 
graduated between 1978-1985 with a: 


Computer Engineering/Science major or Electrical/Electr6n 
Engineering major with computer related curriculum, 


and/or 


Are actively involved in computer technology in your job 
function. 









To receive this free subscription to COMPUTER CAREERS , fill in o Ss 
of the attached postcards which will trigger an application form fog you 
to complete. We must have your home address only. If both cards ‘ake 
missing, send your request to: Violet Frey, Circulation Manager, 
McGraw-Hill’s COMPUTER CAREERS, McGraw-Hill Publications 
Company, 1221 Avenue of the Americas, New York, NY 10020. 


~ e 
COMPUTER CAREERS editorial content will focus on interests and concerns of ~ =~ 
the computer science/engineering specialist. Articles will sift through the maze of ee) WL 4 ° ; Behe 
computer-related jobs to show you what and where the opportunities are...tell you Way Nts 
how to weigh them now and in the future...offer expert advice that will help you - Vda] WN, 


move successfully ahead in your career...identify areas where you can build your 
personal attributes to enrich your career. In addition, the reader has available a 
Resume Forwarding Service in each issue. 








Enter the new era of 
MICROSYSTEM DESIGN 


MICROPROCESSOR SYSTEMS: Software and Hardware Architecture 
delivers a wealth of information about microcomputers, peripherals, networks, 
Signal processing and software, that leads the field in the 80's! 


This book is a comprehensive collection of technical articles, carefully detailed 
and presented, in exclusive reprints from Electronics Magazine. 


Corporate Managers, Project Managers, Design Engineers, Market 
Managers: MICROPROCESSOR SYSTEMS: Software and Hardware 
Architecture is one book for all! 


Six knowledgeable chapters examine: 


e Significant trends in the development of new software 
systems and applications 

e Technical articles on the manufacture of new 
microprocessors 

e Approaches to memory management used by major chip 
manufacturers 

e Conveniences of peripheral chips 

e Alternative network methods from Ethernet to token- 
passing protocols 

e Modular procedures for making digital signal processing 
systems 


Engineers - Save precious time by eliminating a cumbersome series of 
software instructions. 


Directed chiefly at design tactics, MICROPROCESSOR 
SYSTEMS: Software and Hardware Architecture helps you 
avoid errors and overcome all your architectural problems. 
e Brings you the needed simplicity of design, 
without sacrificing performance of the finished 
system 
e Offers a means of tapping microsystems into 
the power of mainframe machines 
e Recounts major breakthrough in dedicated chips 
that handle math operations in record time 


Here it is - 






Edited by Stephen Evanczuk, 

Microsystems & Software 
Editor, ELECTRONICS 

In one resourceful volume, MICROPROCESSOR 

SYSTEMS: Software and Hardware Architecture 

lets you understand: 

e Functions of hour end microprocessors and 

controllers 


e Key microprocessors that trigger the personal 
computer revolution 


e The importance of dedicated chips more 
sophisticated than mainframes of yesteryear 


e Significant aspects of microcomputer software 
e Efficiency of peripheral-control chips 


MICROPROCESSOR SYSTEMS: Software and Hardware Architecture - Let it design for you! 


Don’t be left in the dark: MICROPROCESSOR SYSTEMS: 
Software and Hardware Architecture illuminates the design 


process of an ever changing industry. 


| OL) Bill me (postage, handling & tax will be 


| added) NOTE: All orders under $30 will be 


| sent a pro forma invoice requiring 
prepayment. 


McGraw-Hill knows you will be satisfied, but if for 
some reason you are not, there is a ten-day 
money-back guarantee that applies on all books. 


Allow four to six weeks for delivery. 


| 
| Attn: ECC one | 
| McGraw-Hill House | 
Don’t delay - order your | Maidenhead, Berkshire SL6 2QL Name 
England 
copy today! | (Tel. (0628) 23431; Telex 848640) Company | 
| MICROPHOGESSOR GNSTEMS: software and ‘Steet Address | 
: Software an 
Use the coupon oF send Hardware Architecture for $21.95 each. (US. | 
in your company purchase l residents please include local sales tax). City State Zip | 
CJ Payment enclosed ostage & handlin 
order. | included) (p 9 Country | 
| 
| 
| 
; 
—_d 


CL) Bill my company. Purchase order is attached. 
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Rise to the top of the heap, 
by putting yourself at 
the top of the list. 


It’s tough getting ahead when you're always getting a week-old ElectronicsWeek. 

Now you can stay on top by receiving your own copy. Timely and up-to-date. 
Addressed to you personally. : 

Tired of being one of the last to know what’s happening in the industry? In the ever- 
changing electronics industry, you can’t afford to be left out in the cold. 

Don't hesitate. Fill out the subscription card now. If there is no subscription 
card, please write to: ElectronicsWeek, CN 807, Martinsville, 
NJ 08836 or call toll-free 800-257-9402 ext. 14 (in New Jersey, 
call collect 609-426-5330 ext. 14). Outside U.S., 
please write to: Subscription Dept., European 
Circulation Center, Maidenhead SL6 ZQL, England. 

Rise to the top of the list. And the “ 

top of the heap. 

















Value 


Stock Marconi signal generators 


to precisely locate 
NASA deep space probe. 








Throughout the world, Marconi signal generators, 
modulation meters, and microwave power meters prove 
their on-going value every day. 

For instance, the position of NASA’s Voyager space 
probe must be determined exactly on a frequent sched- 
ule. To do so, California's Jet Propulsion Laboratory 
needed a frequency source with ultra-stable phase per- 
formance. Normally expensive custom instrumentation 
would be purchased. JPL found the extraordinary stabil- 
ity they needed in a standard Marconi signal generator. 
So at a great saving to the taxpayer and no expense to 
the accuracy of the program, JPL bought 40 units of our 
Model 2018 microprocessor-based signal generators 
to help them carry out the mission. 

That's what we call value. That's what you should call 
it, too. Value is accurate, reliable, rapid measurements 
at lowest cost. Here are other instances of value in 
Marconi instrumentation. 

The Easiest, Most Flexible Signal Generator 
You'll Ever Use. 

For rapid production testing our Model 2019 
microprocessor-controlled signal generator can’t be 
matched. An operator can set it up in seconds, because 
it stores 10 complete test settings and 40 frequencies in 
non-volatile memory. Touching a few buttons recalls 
any stored setting. 

Range is 80kHz to 1040 MHz. Features both AM and 
FM modulation and a full GPIB interface. All this at 
a price of only $7700.* That's what we call value. 

Most Accurate Modulation Meter. 

Our Model 2305 has an accuracy of 0.5%, twice that 
of prominent competitive instruments. To recalibrate 
it you just push a front-panel button. 

It’s really five instruments in one. Use it to make 
conventional measurements such as FM or PM devia- 
tion and AM depth. Make RF frequency and power mea- 
surements. A low cost option lets you make distortion/ 
SINAD measurements to CCITT and CCIR requirements. 
Works to 2 GHz. - 


The 2305 is fast. The operator just connects the signal. 


The microprocessor-controlled meter tunes itself in 
about half a second and displays a measurement. 

Price is $6500. Isn’t all that performance for so little 
what you would call value, too? 





Tracking stations in California, Spain and Australia will fix the position of 
space probes by Very Long Baseline Interferometry. The phase of the space 
probe signal is compared with the phase of extra-galactic radio sources. 

A frequency standard with ultra-stable phase is essential. 


The Microwave Power Meter With 
Total Automation. 

Simply connect the signal source to the Sensor Input. 
Our microprocessor-controlled Model 6960 does the 
rest. Automatic calibration, zero, and ranging. To top it 
off, you get automatic sensor linearity correction. Fully 
automatic operation, complete GPIB control, plus 25 
millisecond sensors will boost your test line produc- 
tivity to a new high. 

Range is 10 MHz to 20 GHz. Input signal power — 30 
dBm to +20 dBm. Meter accuracy is + 0.5 percent. 

The whole system, GPIB and 50 dB probe goes for 
a reasonable $3615. That’s what we mean by value. 
World Class Instrumentation By 
A World Class Company. 

For more information contact Marconi Instruments, 
3 Pearl Court, Allendale, NJ 07401 Phone (201) 934-9050. 
In the western United States phone (714) 895-7182. 
Outside North America, address Marconi Instruments, 
Longacres, St. Albans, Herts., England AL4 OJN. 

Phone 44 (727) 59292. Telex 23350. 


*Domestic U.S. Prices Only. 


marconi 
instruments 
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The only electronics directory — 
you need... 
1984-85 Electronics Buyers’ Guide 


Now available: 1984-85 Electronics Buyers’ Guide. Completely new listings of 
catalogs, new phone numbers, new addresses, new manufacturers, sales reps, 
and distributors! The total market in a book—three directories in one! 


1. J 


Directory of products. Directory of 

Over 4,000 products, over manufacturers. Local 
5,000 manufacturers. sales offices, reps, and 
distributors, with phone 
numbers. Number of 
employees and engineers, 
dollar volume, name of 
company contact. 


2. 


Directory of catalogs. 
Includes six post-paid 
catalog inquiry cards for 
10-second ordering. 





The only book of its 
kind in the field. 


Write to: Regina Hera 
Electronics Buyers’ Guide 
1221 Avenue of the Americas 


If you haven’t got it, New York, New York 10020 


5 ° Enclose check for: + $40 for each copy delivered in 
you're not in the market. ‘ES Syd Gare 


¢ $50 for each copy delivered 
elsewhere. (Add $20 for 


To insure prompt delivery air mail). 


Make Check payable to: Electronics Buyers’ Guide. 





enclose your check now. | ; 
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SEMICONDUCTORS | 


MOS MEETS 
RADIATION 
CHALLENGE 









New-generation MOS chips have geometries and processing techniques 


that stand up to X and gamma rays. [J by Car! Gusert and Kenneth A. Marks 


UU: recently, systems requiring radiation-hardened 
integrated circuits were limited to bipolar or exotic 
and expensive semiconductor technologies. MOS parts, 
plagued with high levels of total-gamma-dose failures, 
couldn’t be used in military or space systems. However, 
new processing techniques, geometries, and materials 
used in recent MOS and CMOS designs to increase per- 
formance and chip densities have increased these parts’ 
radiation tolerance. For example, a reduction in gate- 
oxide thickness significantly improves the total-radiation- 
dose hardness of MOS circuits. 

The damaging effects of radiation on bipolar and MOS 
parts depend on the type of radiation (neutron or ioniz- 
ing) and whether the dosage is in the form of a sharp 
transient pulse or extends over a relatively long time. A 
major cause of degradation in bipolar 
parts is neutron radiation, which de- 
creases minority-carrier lifetime and 
current gain; ionizing radiation has 
the effect of increasing leakage cur- 
rent. Because MOS parts involve ma- 
jority carriers, aS opposed to minor- 
ity-carrier bipolars, they are 
relatively insensitive to neutron radi- 
ation. However, bulk MOS parts, be- 
cause of their relatively large p-n 
junction volume, are sensitive to 
transient-ionizing radiation, while 
CMOS circuits are relatively insensi- 
tive because of their significantly 
smaller junction volume. 

The two critical radiation environ- 
ments are those found in the vicinity 
of nuclear explosions and in near- 
Earth space. The nuclear-blast envi- 
ronment is a function of several fac- 
tors, the most important of which 
include the weapon type, yield, dis- 
tance from the burst, and altitude of 
detonation. 

Approximately 75% of the energy 
released in a nuclear explosion is. in 


ElectronicsWeek/ January 1, 1985 


the form of X rays. Within the Earth’s atmosphere, X 
rays are strongly absorbed and lead to the formation of a 
highly ionized region around the weapon. From this. 
ionized region, in conjunction with the expanding mass 
of bomb debris, the shock wave develops. As the altitude 
of detonation is increased, the X-ray absorption in the 
atmosphere is distributed over a larger area due to the 
decrease in density of the air. The X rays are emitted 
when electrons fall into unfilled orbits of an atom, and 
they typically possess an energy of 4 to 5 keV. 
Gamma radiation is shortwave electromagnetic energy 
that originates from the fragments of heavy atoms split 
in a nuclear detonation. The time sequence of gamma 
radiation from a nuclear blast typically consists of a peak 
within nanoseconds of detonation, trailing off over a 20- 
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(a). Because of the attraction of trapped positive charges, a negatively charged layer forms. 
This results in a threshold voltage shift of the transistor (b). 
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2. The hole trap. As shown in the two-dimensional view of the silicon 
dioxide structure (a), missing oxygen leaves one nonbonding valence 
electron for each silicon atom (b). A drifting hole annihilates an 
electron, leaving the parent silicon atom with a net positive charge (c). 


to 30-ns period. Because of their high energy (greater 
than 1 MeV), gamma rays are very penetrating and 
therefore difficult to shield against. 

Also very penetrating and difficult to shield against are 
the neutrons released by both fission and fusion reactions 
in nuclear explosions. Traveling somewhat more slowly 
than gamma rays, neutrons arrive as a pulse shortly after 
the arrival of gamma radiation. 

Space presents a different threat to integrated circuits, 
in the form of charged particles. Galactic cosmic rays, 
ions from solar flares, and charged particles trapped in 
the radiation belts are all potential sources of single-event 
upsets—that is, a change in the logic state of a digital 
circuit that results from the passage of a single high- 
energy particle through a portion of that circuit. Such an 
upset occurs when the particle transfers energy to the 
silicon through ionization, creating electron-hole pairs. If 
this charge is generated in a depletion region of a semi- 
conductor device, it may be collected and result in a false 
electrical signal, causing a change of state. 

The rate at which transient-ionizing radiation arrives 
at a point is measured in units of rad(Si)/s, where 1 
rad(Si) is the amount of radiation that deposits 100 ergs 
in 1 g of silicon. The integral of all ionizing radiation 
accumulated by a part is known as total dose and is 
measured in units of rad(Si). 

The transient-ionizing radiation produces photocur- 
rents in semiconductor junctions, which may result in 
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latchup of CMOS devices, device burnout, data upset, or 
data loss, depending upon the device and its application 
within the circuit. Transient-radiation pulses that do not 
result in burnout or latchup generally do not result in 
any appreciable permanent change in MOS part 
characteristics. 

The accumulated total dose received by a MOS part 
can cause large, permanent changes in their electrical 
characteristics, due primarily to the buildup of a trapped 
positive charge in the gate-oxide insulator and to the 
creation of interface states at the interface of the silicon 
and silicon dioxide. The trapped positive charge in the 
gate oxide causes a negative shift in the threshold voltage 
for both n- and p-channel devices, eventually leading to 
circuit malfunction. A buildup of interface states at the 
oxide-silicon interface will cause a degradation in trans- 
conductance in MOS transistors,’ along with contribut- 
ing to the radiation-induced shift of the threshold 
voltage. 

A large neutron fluence—the total time-integrated 
number of particles that cross a plane-unit area from 
either side, expressed in particles per cm’—may produce 
permanent displacement in the crystal structure of semi- 
conductors. The collision of a neutron with the nucleus 
of a silicon atom can result in displacement of the 
nucleus from its normal position in the lattice, leading 
to the formation of interstitials (a lattice atom that has 
been transferred to a neighboring interstice, leaving be- 
hind a lattice vacancy) and vacancies. 

These interstitials and vacancies may, if sufficiently 
abundant, cause permanent changes in the electrical 
characteristics of the bulk silicon. In general, semicon- 
ductor devices will not be affected by neutron exposure 
levels less than 10"° neutrons/s. At this dose level, bipo- 
lar transistors will experience gain (hx) degradation, 
while MOS devices would be unaffected until reaching 
exposure levels several orders of magnitude higher. 


Charge trapping 


It is generally agreed that ionizing radiation produces 
electron-hole pairs in the silicon-dioxide film of a MOS 
structure. Under the influence of an applied field in the 
oxide, the electrons and holes that escape early recombi- 
nation will drift to the metal-oxide or silicon-oxide inter- 
faces. The electrons typically will escape from the system 
through the gate electrode, while a large percentage of 
the holes will interact with hole traps (Fig. 1) at the 
silicon-silicon dioxide interface.’ 

The hole traps are concentrated within a few hundred 
angstroms of the silicon interface, regardless of the total 
oxide thickness,’ with the defect responsible for the hole 
trap related to excess silicon present near the silicon- 
oxide interface.* This excess silicon is always present in 
thermally grown oxides in high concentration near the 
interface as a result of the silicon dioxide growth 
mechanism. 

The excess silicon is equivalent to a “missing oxygen 
atom” (Fig. 2a). In the complete silicon dioxide struc- 
ture (Fig. 2b), each oxygen atom contributes six elec- 
trons and is located between two silicon atoms. The 
silicon atoms each contibute four outer electrons to the 
oxide structure. In Fig. 2b, the silicon dioxide structure 
with a missing oxygen atom results in each silicon atom 
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3. Test setup. Ten MOS devices were indi- 
vidually irradiated in a Cobalt-60 chamber 
while being monitored for functional failure by 
an automated test system. Two test patterns 
were repetitively written and verified until fail- 
ures were detected. 


having an extra, nonbonding valence 
electron. When a drifting hole com- 
bines with—and annihilates—either 
of these nonbonding electrons, the 
parent silicon atom is left with only 
three valence electrons, instead of 
the original four, resulting in a 
trapped positive charge (Fig. 2c). 

The transport of radiation-in- 
duced holes to the silicon dioxide 
interface of a MOS device will result 
in the formation of interface states. 
The interface-state generation pro- 
cess is complex and time-dependent, 
involving two separate stages.° 

The first stage determines the fi- 
nal value of interface states and oc- 
curs during the time required for 
radiation-generated holes to arrive 
at the interface under an applied 
positive bias. The second stage, be- 
ginning after the holes have reached 
the interface, determines the time 
scale for the buildup of interface 
states. The first stage occurs in less 
than 1 second, while the second 
stage may continue for thousands of seconds at room 
temperature. 

Several similar models have been suggested for the 
interface-state generation. F.B. McLean® has suggested 
that radiation-induced holes, while transporting through 
the silicon dioxide dielectric, will break silicon-hydrogen 
bonds. The hydrogen ions would then drift to the oxide 
silicon interface under the applied bias, completing the 
first stage. 

The second stage of interface-state buildup involves 
the hydrogen ions interacting with either Si-H bonds or 
Si-OH bonds at the interface, forming H, or H,O,, 
respectively, but in both cases leaving a dangling silicon 
bond. The remaining silicon bond is the source of the 
interface state. 


Test results 


Intel’s latest scaled-down, advanced-MOS _technol- 
ogy—called high-performance MOS, which uses ultrathin 
gate oxides, low processing temperatures, and several 
proprietary processing techniques—has resulted in very 
promising total-dose-radiation tolerance, based on test 
results for the 2148B 1-K-by-4-bit static random-access 
memory (Fig. 3). Five 2148B devices from each of two 
lots, one in a commercial plastic package and one in a 
military ceramic package, were tested at the Boeing Ra- 
diation Effects Laboratory. The devices were irradiated 
in a Cobalt-60 chamber, which provided uniform gamma 
radiation in a cylindrical test chamber. Devices were 
individually irradiated while being monitored for func- 
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tions failure by the automated test system. While the test 
device was in the gamma environment, two test patterns, 
a checkerboard and its inverse, were repetitively written 
and then verified until the device failed to operate 
correctly. 

Functional failure levels for all devices were in excess 
of 1x10° rad(Si), or approximately an order of magnitude 
greater than for older, nonhardened MOS technologies. 
Three of the 10 devices were still functional at 310° 
rad(Si). Both the 2148B and the 2147B 4-K-by-1-bit 
SRAM are currently produced on Intel’s HMOS III. 
Intel’s military 8086, 80186, and 80286 family of micro- 
processors will soon be available in HMOS III processes, 


_ along with several highly integrated communication and 


peripheral devices. LI 


Carl Gusert is the military products line manager at Intel 
Corp.’s Phoenix Division, and Kenneth A. Marks is an 
engineer at Boeing Aerospace Co.’s Radiation Effects Lab- 
oratory in Seattle. 
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A few well-chosen 
words about 








our new connector 








Bigger. 


We've brought together the resources of 
three leading companies—Amphenol, 
Bendix and Spectra-Strip—to create the 
broadest line of interconnection products 
in the industry. We call the company: 
Amphenol Products. 


Stronger. 


Amphenol Products is part of Allied 
Corporation, good for us; better for you. 
Allied’s extraordinary technical and financial 
resources help give us the muscle to bring 
our new ideas to life...ideas designed to 
improve the product quality and service we 
bring to you. 


Smarter. 


We have redirected capital and human 
resources toward a fresh commitment to 
research and development. Our new 
technology center is one result. Here, 
innovation is our first priority, accelerating 
our efforts to develop timely solutions to 
your evolving connector problems. 





company: 








Quicker. 


To respond to the needs of our customers. 
The new Amphenol Products is your resource 
for specially-designed or modified connectors 
that meet your unique requirements. And 
quicker to deliver standard products to 
you—with the industry’s largest distribution 
network at your service. 


Leaner. 


We're packing maximum muscle into a trim 
package by eliminating duplication of effort 
and by streamlining flow of materials. We’re 
excited by what we see. The differences will 
mean improved service for you. 


Better. 


At Amphenol Products, we're striving to 
better serve the interconnection needs of the 
people who make up the electronics 
industry. While we are worldwide in scope, 
we're personal in focus. We want and need to 
work with you..Call the new connector 
company 1-800-323-7299... your total 
interconnection solution source. 








Write Amphenol Products world headquarters: Lisle, IL 60532 for a copy 
of our new capabilities brochure, or circle reader service number, 000. 


©1984 Allied Corporation 





Amphenol 
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Optalign’™” patented 
fiber optic connecto 
from Fiber Optic Pro 
ducts permit self- 
aligning of cables 
for rapid, precise, — 
stable connections ~ 
with less than 

0.5db insertion loss 
and require no 
polishing or epoxies. 


High reliability Nu-Lok In addition to offering 
1200 Series coaxial —_ the industry's widest 
connectors fromthe choice of fixed resist- 
Cylindrical Connector _ ors, the Resistive 
Division are QPL Products Division 
approved to offers a broad 
MIL-C-25516 and are selection of 

available in an almost — networks, from 
unlimited variety of precision thin film to 
styles and mountings. general purpose thick 
film in SIP, DIP, and 
custom packages. 






This VLSI Floating” 
Point Arithmetic Unit 
fram TRW LSI 
Products performs: 
complete 22-bit float- 
ing point arithmetic 
Operation in less than 
100nsec...Another 
advanced product 
- from the acknowl- 
edged leader in 
digital signal 
processing. 





gearmotors in an 
almost unlimited 
range of gear ratios 
are supplied by the 
Motors Division for 
commercial and 
high reliability 
applications. 









_that combines 120V _ 

breakdown with low 

~ Capacitance (1.8pF 
typical) produced by 




























A high resolution CRT. 
video driver transistor 









the RF Devices 
Division, in addition to 
the industry's most 
extensive line of RF 
linear hybrids and 
mobile/microwave 
transistors. 








A 


special capacitors 
like this computer 
noise suppressor 
unit represent only 
a small part of the 
Capacitor Division's 
broad range of wound 
film capacitors pro- 
duced in a wide 
variety of lead 
arrangements. 


A typical flat cable 
header from the 
Connector Division's 
full line of flat cable, 
D-subminiature, 
printed circuit edge, 
alohexelapurclalemackener-lare 
panel connectors, 
terminal blocks, 

lave monelalar1eace) 
assemblies for mili- 
tary and commercial 
applications. 





Photologic'” Il from 
the Optoelectronics 
Division has a photo 


diode, linear amplifier, 


Schmitt trigger and a 
voltage regulator in 
One monolithic IC, 
offering significant 
advantages over 
phototransistors and 
photodarlingtons. 


~ 


Switch mode power 
supplies, compo- 
nents, and assemblies 
are designed and 
manufactured by the 
Electronic Assemblies 
Division, in addition 

to a wide variety of 
transformers, coils 
and other inductive 
components for a 
broad range of 
applications. 


c TRW Inc. 1984. TRW is the name and mark of TRW Inc. 





For 
computer 
products... 


No one supplies 
more electronic 
components 
than TRW... 


Because no one is more committed 
to providing the components the 
computer industry needs. 


Typical of TRW capabilities are the 
products shown here. 


Many are the result of several TRW 
divisions working together to meet 
the customer’s specifications. 


With the experience gained from 
the development and production. 
of hundreds of product lines and 
thousands of component types, 
TRW can produce the components 
you need...now and for your 
advanced designs. 


More information about the 
products shown or about other 
advanced technology, precision 
components from TRW is avail- 
able through any Electronic 
Component Group sales office... 
or from the many distributors 
that stock TRW components. 


For anew booklet entitled, 
“Strategic Ideas from a Components 
Company Called TRW,” write 
Marketing Communications, 

TRW Electronic Components Group, 
2525 E. El Segundo Blivd., 

El Segundo, CA 90245. 


7 ANY 


TRW Electronic 


Components Group 
Circle 95 on reader service card 





or lower operating costs, Chicago 
aser has taken extensive mea- | 

ires to minimize the chance of 
downtime. That process begins | 

ith well-proven designs and rigid 
air-bearir Jality-control standards. Chances — 
_and anew cartridg d stack of downtime are further reduced by _ 
7 jonas he system's modular construction _ 
ced diagnostic progran 
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For lower-cost laser trimming, 
make CL$ your next move. 












ElectronicsWeek 






DOMINO-LIKE 
MODULES BUILD 
COMPUTERS 





Data-acquisition and modem-interface modules are added 


to a family of parts that stack on top of each other = (J by Steve Zollo 


oe National Semiconductor Corp.’s Macrocom- 
ponent family are a data-acquisition module and an 
intelligent telecommunications-interface module. The 
Macrocomponents are high-speed CMOS system-level 
modules, approximately two thirds the size of an audio 
cassette, each housing a self-contained subsystem that 
requires no external components. The modules can be 
plugged together, like cards in a box, in any combination 
to make up a complete system that uses no card cages, 
backplanes, cooling fans, or large power supplies. 

The MA2103 Intelligent Telecommunications Interface 
is a Bell 103-compatible full-duplex telecommunication 
system. It provides a 300-baud, bidirectional serial inter- 
face for data communications over telephone lines and 
other narrow-bandwidth channels. The device incorpo- 
rates a data-access arrangement for direct 
connection to the telephone line through a 
standard RJ-11-C connector. 

“The MA2103 saves design time, short- 
ens the customer’s time to market, and is 
easy to integrate to any microprocessor- 
based system,” says P.S. Kohli, product 
marketing engineer for hybrid system 
products. Operating-mode options consist 
of automatic or manual dial, auto answer, 
auto originate, telephone-number memory 
(in electrically erasable programmable 
read-only memory) and tone or pulse dial- 
ing. The part’s power requirement is just 
150 mW. The MA2103 interface is. housed 
in the same 52-pin package, measuring 3.6 
by 1.6 by 0.5 in., as the other modules in 
the MA2000 Macrocomponent family. 

The MA2400 data acquisition Macro- 
component delivers 14 single-ended input 
channels with 12-bit (plus sign) resolution. 
The internal variable gain amplifier will 
handle signal levels from +40 mV to +5 
V full scale. A software-controlled low- 
power standby mode is available as well as 
software-selectable gains of 1 to 128 
in binary steps. The MA2400 delivers 1- 


ppm temperature-controlled voltage reference with an ex- 
ternally powered heater. This assures accuracy over a 
temperature range of —25° to + 85°C. On-board firmware 
contains calibration data and routines that result in accu- 
racy to within 0.05%. In lots of 100, the MA2103 sells 
for $220 and the MA2400 goes for $400. Both are avail- 
able now. : 

The Macrocomponents combine National’s NSC800 
double-polysilicon CMOS family and 74HC logic compo- 
nents with its module capability, providing a way for 
systems designers to build computers for applications in 
which speed, power consumption, and space are critical 
concerns. All of the modules are plug-compatible—with 
52 pins on the bottom and a 52-pin socket built into the 
top—and employ a bus structure that is a decoded ver- 
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sion of the NSC800 bus. 

Besides the two new parts, the family consists of the 
MA2106, a 16-K-byte random-access memory module, 
the MA2800 central processing unit, the MA2232 RS- 
232-C serial input/output module, and the MA2732 8-K- 
byte EPROM module. A complete system including 64- 
K bytes of RAM, 8-K bytes of EPROM, the CPU, and 
an RS-232-C module would measure only 3.3 by 1.6 by 
3.2 in. and consume less than 100 mA. 

National Semiconductor Corp., 2900 Semiconductor Dr., Santa 
Clara, Calif. 95050. 


Phone (408) 721-6233 [Circle reader service number 338] 





Floating-point ADC 
produces 16-bit data stream 


Designed for high-speed analog-to-digital conversion in 
radar, sonar, medical imaging, spectrum analysis, and 
other digital-signal-processing applications, the model 
MN5420, a floating-point a-d converter, produces a 16- 
bit data stream—4 bits of exponent and 12 bits of man- 
tissa—at a rate of 320 kHz (3.1 ps). It can digitize 
signals as large as 10 V or as small as 10 pV for a 120- 
dB dynamic range. The MN5420 uses autoranging hard- 
ware to scale itself instantly over nine input-voltage 
ranges, achieving a 20-bit dynamic range. 

The hybrid converter employs analog sampling, auto- 
zeroing, and a-d conversion techniques to achieve the 
320-kHz sampling rate. The last function block in the 
analog signal path is a l-us 12-bit ADC, which is preced- 
ed by a track-hold amplifier and a programmable-gain 
amplifier that has nine gain ranges from 1 to 256. The 
gain of the amplifier is controlled by a 4-bit digital word, 
and at any time, the selected gain is such that the largest 
possible signal is presented to the 12-bit ADC. When the 
input is small, the amplifier gain is high; when the signal 
is large, the gain is low. For example, for input signals 
smaller than +19.5 mV, the amplifier gain will be 256. 

The model MN5420 consists of four thin-film hybrid 
packages on a small printed-circuit card with other inte- 
grated circuits. The entire circuit is mounted in a 3-by-4- 
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by-!4-in. shielded aluminum shell and potted with a ther- 
mally conductive compound. The model MN5420 sells 
for $1,295 for one to nine pieces, and small quantities for 
evaluation are available from stock. Military units will 
be available in about four months. 

Micro Networks, 324 Clark St., Worcester, Mass. 01606. 

Phone (617) 852-5400 Circle 364] 


Four-color pen plotter 
moves at 112 mm/s 


The Britewriter four-color pen plotter is compatible with 
three Hewlett-Packard Co. plotters and can be used with 
most major software programs. It is available with felt- 
tip pens in black, blue, green, and red. Optional colors 
include violet, orange, brown, and pink. 

Pens can be changed without interrupting a job, and 
the Britewriter delivers full-color printing directly onto 
transparencies. Projected mean time between failures is 
4,000 h, based on an 18% duty cycle. 

The plotter operates at 60 mm/s in low-speed mode 
and up to 112 mm/s in high-speed mode. Plotting speed 





is 4.6 c/s in monochrome and 2.6 c/s in four colors. 
Plotting direction is along the horizontal axis, with accu- 
racy to within 0.1 mm in both horizontal and vertical 
directions. Also included are 256-K of character and 
instruction storage and serial and parallel interface. 
Compatible with most popular software packages, the 
Britewriter will be available this month and will sell for 
$599. Volume discounts will also be available. 
NEC Information System Inc., 1414 Massachusetts Ave., Boxbor- 
ough, Mass. 01719. Phone (617) 264-8000 [Circle 365] 





Minicomputer maker unveils 
68000-based Unix system 


Making a serious commitment to microprocessor-based 
products, minicomputer maker Perkin-Elmer is introduc- 
ing the 7350A, a 68000-based supermicrocomputer that 
runs the AT&T Bell Laboratories Unix System III oper- 
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DIGITAL PRECISION AND RESOLUTION 


LIKE YOU’VE NEVER SEEN. 


Picture this. The smallest detail in 
12-bit resolution, expansion to X64, 
with voltage and time coordinates 
alphanumerically displayed. Plus the 
ability to record 4K data points at 
speeds up to 50MHz, with the 205A 
plug-in. It’s what you'd expect from 
the digital oscilloscope that’s still 


setting the standards—Nicolet’s 2090. 


DON’T Miss ANY TRANSIENTS. 


The 2090 offers push button tran- 
sient capture, at speeds selectable 
from 20 nanoseconds to 200 seconds 
per point, so you can record fast or 
slowly changing signals with ease. 
And pre- and post-trigger capture \ets 
you see what led up to an event as 
well as what followed. Built-in floppy 
disk allows unattended operation . . . 
just set and forget. 


THe NICOLET 2090 DIGITAL OSCILLOSCOPE 


“A CLOSER LOOK 


oo) 
~~ 
i 
Th 


THE VERSATILITY YOU’ VE 
BEEN LOOKING For. 


Optional RS232 and IEEE-488 
bidirectional interfaces give you the 
ability to coordinate and manipulate 
data by remote computer. That means 


the 2090 scope can be the front end 
of an entire analysis system. Not only 
that, the 2090’s modular design allows 
you a choice of four different plug- 








ins. Pick the digitizer that’s designed 
for your present application, and 

add other plug-ins to fit your expand- 
ing needs in the future. 


SEE FOR YOURSELF. 


Let us show you how easy the 
2090 is to use. It’s time you started 
benefiting from the tremendous digi- 
tal advantage. Call us: (608) 273- 
5008. Or write: Nicolet Oscilloscope 
Division, 5225 Verona Road, Madison, 
WI 53711. 


BRINGING DIGITAL PRECISION 
To AN ANALOG WORLD 


Nicolet 


For more information circle 99 



























Tomorrow’s one-step 
connectors. 


Integral EMI/RFI shielding. 
Easy I/O. 


From AMP, right now. 


Our newest idea in I/O comes in a one-piece assembly, already shielded, 
all ready to go. 


One crimp operation terminates flat shielded cable. And applies strain 


relief at two points. And attaches the cable shield to the connector shield. 
One operaton. 


And our new SDL connector is as hard-working as it is good-looking. 


Selective gold plating gives it a high cycle life, with easy insertion, 
secure retention, simple release. 


Sensible? You bet: the shielding you need, in an economical 
connector with unbeatably economical one-step application. 


Cost effective? No question about it: it’s from AMP. 





For more information, contact the CIRCLE 
AMP SDL Connector Desk, (717) 780-4400. 195 
AMP Incorporated, Harrisburg, PA 17105. 








ANF interconnecting ideas 








Top or side entry pcb receptacles, Round shielded cable 


Shielded Data Link connectors available in 4, 8, 16, 24 

contact configurations. Insulation-displacing design for complete design flexibility. terminates in just two steps— 
provides redundant contact on each conductor. one.for the conductors, 
Built-in polarization/keying system. one for the shield. 


AMP is a trademark of AMP Incorporated. 
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ating system. Targeted at both systems integrators and 
end users, the computer is available as a processor only 
for $3,937 each in lots of 100, or for $5,115 as a com- 
plete system. 

The 7350A features the 68000 processor with the Uni- 
Plus port of Unix System III. The system supports up to 
five users and offers memory sizes from 512-K bytes to 3 
megabytes (using 256-K random-access memory chips), a 
choice of 15- or 28-megabyte hard-disk drives, a floppy- 
disk drive, optional monochrome or color graphics, and 
an optional IEEE-488 bus. Thanks to the 256-K RAMs, 
the system’s 8-MHz 68000 operates at full capacity with- 
out degradation caused by wait states. 

The software complement includes a variety of Uni- 
Plus packages tailored to the various needs of system 
builders, including single-user and multiuser applications, 
and word-processing and C development packages. Other 
programming languages available include Fortran, Basic- 
Plus, RM-Cobol, and Sibol. 

In addition to the computer system, Perkin-Elmer has 
announced extensive additions and enhancements to its 
data-communications products. These include IEEE- 
802.3 (Ethernet) support for Xelos, Perkin-Elmer’s Unix 
implementation; an enhancement to PENnet Plus (the 
firm’s standard networking product) that will link the 
new 7350A on a PENnet; support of the IBM Host 
Command Facility and Distributed Systems Executive 
applications; Systems Network Architecture terminal 
support; and the addition of 3270 terminal support with- 
in Perkin-Elmer’s bisynchronous gateway product set. 

Most of these products are available now at prices 
ranging from $4,500 for the SNA/HCF support package 
to $1,400 for the BSC/3270 support package. 
Perkin-Elmer, Data Systems Group, 2 Crescent Place, Oceanport, 
N.J. 07757. Phone (201) 530-5900 [Circle 340] 





Single- and dual-processor 
systems added to line 


Four new models are being added to the DPS 88, Hon- 
eywell Inc.’s top-of-the-line large-scale computer system. 
The single-processor DPS-88/41 and dual-processor DPS 
88/42 have approximately two thirds the processing pow- 
er of the full-scale 88/42 mainframes, the company says. 

The DPS 88/41 system includes a central processing 
unit, a 16-megabyte main memory unit, an input/output 
transfer unit, a channel-adapter unit with 31 channel 
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slots, a system support facility, system maintenance con- 
soles, and a thermal exchange pump. The basic system 
sells for $1.8 million. The DPS 88/42 includes the same 
components as the DPS 88/41 plus an additional CPU, 
system support unit, and thermal exchange pump. It is 
priced at $2.95 million. 

Also being introduced are redundant versions of each 
system. The DPS 88/42T and DPS 88/82T are config- 
ured with two of each central system component. These 
systems also include 32 megabytes of main memory. The 
purchase price of the 88/42T is $3.7 million and of the 
88/82T, $4.8 million. The company has a four-year leas- 
ing plan on all of the systems. 

The DPS 88/82T is available now; the other three 
systems will be available later this quarter. 

Honeywell Inc., P.O. Box 8000/A-79, Phoenix, Ariz. 85066. 
Phone (602) 862-6140 [Circle 341] 


Version of 80186 
is clocked at 10 MHz 


Tossing its hat into the 80186 microprocessor arena, 
Advanced Micro Devices Inc. is currently shipping a 10- 
MHz version of Intel Corp.’s popular microprocessor. In 
addition to the 10-MHz version, AMD is offering 6- and 
8-MHz versions. An 8-MHz version is also available for 
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EW. MODEL 3865 ANALYZING REGORBEH 


Model 3655 
Analyzing Recorder 





Circle 145 on reader service card 








Abundant 


Multifunctions 


YEW Fields a Mainstay 
Recorder for 
Everybody’s 


oY Field 


Spotlighting analysis of 
fast-changing temperature. 





rs 





o matter what your 
field, you can benefit 
from YEW’s powerful 
! multifunction Model 
B= etre pas passe temperature = 3655 Analyzing Recorder 

for measuring 
temperature, power, 
strain, displacement, 
; c rotational speed, 
| TEMPERATURE MEASUREMENT vibration, pressure, 
: acoustics, etc., etc. The 
YEW All-in-One design 
gives you everything in 
a single cost-efficient 
instrument that weighs 
only 17kg — DC to 
10kHz measurement, 
powerful computing 
nen functions, a 7” CRT 
An example of 3655 plotting waveform display with 

zooming and scroll, and a 4-color digital plotter that will give you a 
hard copy of the CRT display faster than you can say, “simultaneous 
measurement, display and plotting of up to four channels all in one 
instrument.” You have a choice of two or four input channels — 
+60mV to +60V and 5 types of TC’s. 
The buffer memory gives up to 32K words/channel. Available 
options are a 32K word data memory module, FFT module, and 
GPIB interface. Your field is well covered with the Model 3655. Real 
time and memory modes, and simple menu programming round out 
the promise of performance it makes industry-wide. For more 
information, contact Yokogawa Corp. of America, (404) 253-7000. In 
Europe: Yokogawa Electrofact B.V. (The Netherlands), (0) 33-10543. 
In Japan: Yokogawa Hokushin Electric Corp., (03) 349-0621. | 
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Production SoC : Low Profile Sockets Burn-in Sockets 
Circle No. 100 Circle No. 101 Circle No. 102 





pain-in-th 





Wrong! 


Sockets, used selectively, 


can eliminate 4 of your 


toughest, everyday board 


problems! 


Take a fresh look at RN precision 
screw machine sockets. You may be 
Surprised to see how many ways they 


can eliminate trouble, save real money 


and make you a hero to your boss: 
Simplify board “trouble- 


m= shooting” Socket your sophisti- 


cated circuits so that you can remove 
and test them without desoldering. 
Excessive de-soldering heat can 
cause costly board de-lamination as 
well as circuit damage. 


Slash field service costs. 





and replace in the field. No time- 
wasting de-soldering troubles. 


3 Modify boards in the field. 
m itis as easy as unplugging a 
circuit and inserting the new or re- 
programmed IC package. 


Have peace of mind by 
= socketing state-of-the-art 
devices that have not had MIBF 
standards established. 


... connect with quality 





Flat Cable Connectors 
Circle No. 103 





e-neck, right? 


When you decide to eliminate board 
problems with sockets, be sure to specify 
the best you can get... RN Precision 
Screw Machine Sockets 






RN Series ICA/ICT 
Sockets Available with 6 to 


Precision pin socket 
contacts for maximum 
reliability and high retention. 


gw Simply unplug your circuits, test 


Technology innovations from 


RN include... 


® _owest profile in industry— 
22: 


® High temperature: 200°C 
® | owest insertion force— 
5 ounces, maximum 


# 180" solder tail length 
available 





WRITE TODAY 








Four-finger BeCu contact 
assures solid gastight 
mating, even with short 
leads. 


Contact available 
in gold or tinplate. 


Closed bottom prevents 
flux and solder 
contamination. 


Brass shell available 
in gold or tinplate. 


for information on the full line of RN sockets, contact: 
Robinson Nugent, Inc., 800 E. Eighth St, Phone: (812) 945-0211. 


New Albany, IN 47150. 


Robinson 
ugenle 


800 East Eighth Street, New Albany, Indiana 47150 = Phone: (812) 945-0211 
In Europe: Rue St. Georges 6, CH 2800 Delémont, Switzerland = Phone: (066) 22 98 22 






DIN Connectors 
Circle No. 104 





Circle No106 








Quick/Connect Prototype Boards 
Circle No. 105 
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use over the full military temperature range: —55° to 
+125°C. The 10-MHz version, packaged in a 68-pin 
leadless chip carrier, is priced at $98 each in lots of 100 
pieces or more. 

The processor will be available in a pin-grid-array 
package sometime in the first half of the year. 
Advanced Micro Devices Inc., 901 Thompson Place, Sunnyvale, 
Calif. 94086. Phone (408) 732-2400 [Circle 342] 


Single-chip computer 
carries 512 bytes of EEPROM 


Produced in Hi-CMOS technology, a single-chip micro- 
computer dubbed the MC68HC11A8FN provides highly 
sophisticated on-chip peripheral functions, low power 
consumption, high noise immunity, and high-speed oper- 
ation. The computer is fully upward object-code-compati- 
ble with the M6801 family and provides an improved 
instruction set that includes two programmable power- 
saving operating modes—stop and wait—as well as many 
new 16-bit instructions. 

The single-chip computer is designed to run at a 2- 
MHz bus speed across a —40°-to-+ 125°C temperature 
range. On-chip memory includes 8-K bytes of read-only 
memory, 512 bytes of electrically erasable programmable 
ROM, an 8-channel, 8-bit analog-to-digital converter, an 
enhanced set of serial ports, timer functions, and parallel 
ports with full hardware capacity. 

Major functional additions to the central processing 
unit, which is an extension of the 6801 CPU, include a 
second 16-bit index register, two types of 16-by-16 divide 
instructions, a stop instruction, and bit-manipulation in- 
structions. As in the 6801, the CPU of the 
MC68HC11A8 is implemented independently from the 
input/output, memory, or on-chip _ peripheral 
configurations. 

The chip is available in a 52-lead plastic leaded chip 
carrier and will soon be available in a 48-pin dual in-line 
package. When in production quantity in the second 
quarter, the part will sell for $20 each in large volumes. 
Samples are available now. 

Motorola Inc., Microprocessor Products Division, 3501 Ed Blues- 
tein Blvd., Austin, Texas 78721. 
Phone (512) 440-2034 [Circle 343] 


Surface-mountable coils 
reach high frequencies 


With standard inductance ranges from 0.06 to 10.0 wH 
with a Q up to 80, a line of surface-mountable micro- 
coils, the MC series, is available with a solderable edge 
that allows visual inspection of the reflow solder joint. 

The microcoils feature a high self-resonant frequency 
for use at greater frequencies than are currently available 
in surface-mountable coils, the company claims. The MC 
series 1s designed with a flat top for use with vacuum- 
type pick-and-place equipment, and also makes use of 
tinned copper pads instead of plated pads; this eliminates 
the problems usually associated with silver leaching dur- 
ing soldering. 
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The surface-mountable coils are available approximate- 
ly seven or eight weeks after ordering. 


Rd., Cincinnati, Ohio 
[Circle 344] 


Standex Electronics, 4538 Camberwell 
45209. Phone (513) 871-3777 


CMOS clock oscillator in a 
DIP is available at 50 MHz 


A high-speed CMOS clock oscillator, housed in a dual 
in-line package, is available now at any frequency from 1 
Hz to 50 MHz. Stability is said to be 25 parts per 
million over the temperature range from 0° to +70°C. 
Optionally available are parts with a MIL rating of 50 
ppm over the range from —55° to +125°C and an im- 
proved-stability version with a —5-ppm rating from 0° to 
+ 50°C. 

The oscillator can drive Schottky TTL, low-power 
Schottky, and CMOS devices. It operates from 5 V dc, 





although operation at 3 V dc is available. Typical rise 
and fall times of the output are 3 to 6 ns, depending on 
frequency. 

The CO-400 series oscillators are available with either 
a 4-pin or 14-pin DIP-compatible header, and the oscilla- 
tors can be screened according to level B of MIL-O- 
55310/18. A rugged three-point crystal mount lets the 
oscillator withstand random vibrations of 20 g (when 
operating at 200 kHz). 

Pricing varies with frequency, stability, and screen op- 
tion, but typical prices in lots of 25 pieces start at $64 
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each. Delivery takes 10 weeks. 
Vectron Laboratories Inc., 166 Glover Ave., 
Norwalk, Conn. 06850 [Circle 345] 














DIP houses real-time clock 
and crystal oscillator 


When substituted for conventional 
real-time clock devices, the RTC- 
58321 clock module eliminates the 
need for external resistors, capaci- 
tors, and crystal. The module incor- 
porates a CMOS real-time clock and 
a complete crystal oscillator in the 
same 16-pin dual in-line package. 

The manufacturer says that by us- 
ing the part, savings can be achieved 
in design time, procurement, inven- 
tory, assembly, and testing. Because 
the clock module replaces about five 
components, board space is also con- 
served. 

-The RTC-58321 has a low operat- 
ing current and a low-voltage bat- 
tery-backup feature. In lots of 1,000 
pieces, the clock sells for $6 each. 
Delivery is from stock. 

Statek Corp., 512 N. Main St., Orange, 
Calif. 92668. 
Phone (714) 639-7810 [Circle 346] 










































Winchester disk drive 
stores 51 megabytes 


A 514-in. half-height Winchester disk 
drive, the model TM755, provides an 
unformatted storage capacity of 51 
megabytes on plated rigid disks. The 
disks are marufactured by a sput- 
tered: hard-overcoat process for high- 
er bit density and, according to the 
manufacturer, for increased rugged- 
ness compared to conventional 
processes. 

The TM755 uses only 23 W of 
power and features an average access 
time of 35 ms. ST506 and 412 inter- 
faces are standard for multiuser mi- 
crocomputer and minicomputer busi- 
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The best place to buy 
a Hong Kong factory is 


in San Francjsco. 
Tn 


Hong Kong. A surprisingly profitable investment. 


In South East Asia and the Pacific region lies a vast, but relatively untapped 
market for the sale of U.S. products and components. 

Setting up a factory in Hong Kong, or embarking on a joint venture with a 
local company is an excellent way of breaking into this potentially lucrative 
market. 

To help your company take the first step, the Hong Kong Government's 
Department of Industry has opened an office in San Francisco, where you'll be 
able to get information and advice first hand. 

Hong Kong has endless attractions for American enterprise. There’s a 
minimum of government red tape and interference, for example. Corporation tax 
is a modest 18%% with no control over company ownership, no customs duty 
and no restrictions on profits which can be freely converted into any currency. 
Add to this a skilled, million strong industrial workforce and a maximum salaries 
tax of only 17% and we think you'll agree that Hong Kong's an attractive place 
for investment. 

Our Industrial Promotion Officers. Hong Kong 
Robert Ashworth and Lyle Conley, will be Government 

industry 


pleased to assist you. 
Department 


Section E Suite 2130 

McKesson Plaza 

One Post Street 

San Francisco, Ca. 94104 

(415) 956-4560 Telex: 340192 HK IND SFO 





The Industrial Investment Advisers. 
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Electronics Buyers’ Guide 
The industry's most often-used directory: 
@ 3 directories in one. 

@ Lists more than 4000 products. 

@ Lists over 5000 companies. 

< @ FREE current catalog retrieval service. 

| > 4 Send order with payment to: Regina Hera 


ee Spay Electronics Buyers’ Guide 
P rice. 340 per copy 1221 Avenue of the padre NLY., N.Y. 10020 


in the U.S. and Canada 





107 





PERIPHERALS 0 MICROSYSTEMS 


ness systems and other applications where large library 
Space is required. In large quantities, the TM755 is 
priced below $900. Samples are available now. 

Tandon Corp., 20320 Prairie St., Chatsworth, Calif. 91311. 
Phone (818) 701-4602 [Circle 347] 


Streaming tape drive also 
does transactional work 


A fully automatic tape-loading and -threading unit, the 
model DMT2000, gives the user the installation choice of 
two tape speeds, 100 in./s or 25 in./s, to match the 
desired application—disk backup, file organization, or 
transactional data processing. The tape format is fully 
compatible with American National Standards Institute 
and IBM Corp. standards, easing conventional data ex- 
change with other systems. 

The DMT2000 allows four settings for reinstruct time, 
which provides flexibility in adjusting to the system’s 
throughput without tying up software needed for other 
tasks. An auxiliary interface allows transmission of for- 
matter status to the host computer, which the manufac- 
turer says eases error logging on the host side, a neces- 
sary point for preventive maintenance. 

Mean time between failures for the DMT2000 is said 
to be 7,400 h. Self-diagnostics, controlled from the front 
panel, are capable of testing (among other functions) the 
tape drive’s read/write and positioning, and if internal 
inspection of the mechanism is necessary, the circuit 
board can be rotated through 180° for examination. 

Prices for the DMT2000 start at $3,985 each, and 
delivery will be made in two to four weeks. 

Anritsu America Inc., 128 Bauer Dr., Oakland, N.J. 07436. 
Phone (201) 337-1111 [Circle 348] 


Custom mouse runs through 
AT&T’s 6300 computer family 


A special port at the back of the AT&T Co. 6300’s 
keyboard accepts the Mouse 6300, which is compatible 
with any application package that runs on this personal 
computer. If the program is “mouseless,” custom driver 
and configurator software allows users to program the 
mouse’s buttons, movement, and resolution. 
Draw/Writer software is part of the Mouse 6300 pack- 
age—an interactive program that combines text and 
graphics and is also a file editor. It is designed to in- 
crease the user’s proficiency with the mouse. Available 
now, the Mouse 6300 is priced at $150. The mouse is 
also available from AT&T through its direct sales force. 
Logitech Inc., 805 Veterans Blvd., Redwood City, Calif. 94603. 
Phone (415) 365-9852 [Circle 349] 





VME processor board 
also has 1 megabyte of RAM 


The DVME-102, a single-card 68000/68010-based cen- 
tral processing unit, offers 1 megabyte of dynamic ran- 
dom-access memory running without wait states. Input/ 
output and memory are dual-ported; two serial RS-232-C 
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channels support either synchronous or asynchronous 
modes, and two independently controlled baud-rate gen- 
erators are provided. On-board systems controller func- 
tions include system clock, bus time out, single-level 
arbiter, power-on, and push-button reset. 

Two 28-pin sockets are provided for byte-wide pro- 
grammable read-only memory as well as one software- 
controlled light-emitting diode for status indications. 
Byte-parity generation and checking is present for on- 
board DRAM, and a 68451 memory management unit is 
optional. The DVME-102 is available now for $5,063. 
DY-4 Systems Inc., 1475 S. Bascom Ave., Suite 202, Campbell, 
Calif. 95008. Phone (408) 377-9822 [Circle 353] 


80188-based communications 
computer runs 12 terminals 


Functioning as a cluster controller, a front-end proces- 
sor, or working alone, the iSBC 188/48 single-board 
communications computer can control various input/out- 
put devices with eight interfaces. On-board firmware sup- 
ports up to 12 asynchronous terminals for management 
of multiuser or multiprotocol communications tasks. 
The 188/48 contains an 80188 microprocessor, four 
82530 serial communications controllers, 64-K bytes of 
dual-ported random-access memory, and two universal 
memory sites accommodating up to 64-K bytes of pro- 
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SHARP'S BIG LCD’S FOR SMALL PLACES 


40 x 200 Full Dot Matrix LCD 
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narp’s LM64004G, 25 line x 80 character/graphics LCD sanhic ai 
1e newest member of Sharp’s growing family of displays _ Graphicdisplaytype si aphic display type 


is available now in production quantities. The LM64004G Model No Display Format External Dimensions Controller LSI 
\bined with Sharp’s LCD controller LSI offers an easy (dot x dot) W x H x D(mm) Part Number 
Fee tore cb word orocesenrs GharcLcceclaye LLuMenimea |= 240% ea | eox eo xia | Uasegr: 7 
‘able computers and word processors. Sharp’s LCD displays a ee Niel: LR 3691 

ure a slim, lightweight, low power design capable of fitting LM24003G 240 x 128 241 x 125.3 x 14 LR3691 

very small areas. Sharp has more than 15 years of expe- LM48003G 290x 70 x12 LR3691 

Bee scaction cunanith Goctect Share forall clvour yt UMABOgaG. “| 480K G2” "| 200% 62 x12. |” Reset 
CD production capability. Contact Sharp for all of your la a Se enue De 2 te LAS691 

= LM48010G 480 x 200 261x130 x12 LR 3691 

~ GRAPHIC LCD UNIT LM64004G__| LM64004G 640 x 200 272x109 x12 LR 3692" 


* Available Soon 


i ad o~; AlhkeP SHARP CORPORATION international Business Group, Electronic Components Sales Dept. 
22-22, Nagaike-cho, Abeno-ku, Osaka 545, JAPAN 
Tel: (06) 621-1221 Cable: LABOMET OSAKA Telex: J63428 Attn: OSKPA (LABOMET A-B) 

=> U.S.A.: SHARP ELECTRONICS CORPORATION 


SHARP CORPORATION JAPAN 10 Sharp Plaza, Paramus, New Jersey 07652 Tel: (201) 265-5600 


Electronic Components Dept. 


; ; EUROPE: SHARP ELECTRONICS (EUROPE) GMBH 
Circle 109 on reader service card Sonninstrasse 3, 2000 Hamburg 1, F.R. ees Tel: (040) 23775- 286 


Electronic Components Dept. 





Static Protective Work Station 

































Conductive dispensing 
rails and hanger rails pro- 
vide a location to interface 
with material handling com- 
ponents. These rails are 
vertically adjustable in one- 
inch increments and each 
includes a one mega Q) re- 
sistor in its grounding wire. 


Grounding clamp kits 
provide a complete static 
protective work station 

by delivering a continuous — 
ground path from com- 
ponents and frames to 
earth ground. 


Systems for office, health care, laboratory 
PIOMIMOUNUCINGAVIKONINSIIKY 


For more information on static protective work stations and other Herman Miller products for the Electronics industry call 800 851-1196 (In Michigan 616 772-3442). 





Static protective work 
surfaces are constructed 

of static dissipative, heat 
and chemical resistant lami- 
nate. Top surface resistance 
in 10° ohms per square 

(oer ASTM D257). A one 
mega Q) resistor is located 
in the grounding wire to 
insure safe current flow. 





Electronics Industry 
Technical Report 





Static protective center 
shelves and storage/display 
shelves are adjustable in 
one-inch increments to pro- 
vide effective use of vertical 
space. Electrical perform- 
ance Is 8x10’ ohms per 
square (per ASTM D257). A 
one mega Q) resistor is lo- 
cated in the grounding wire 
to ensure safe current flow. 


The Ergon static protec- 
tive chair provides extraord- 
nary comfort, freedom of 
movement and easy adjust- 
ment in addition to provid- 
ing a direct conductive path 
to ground. Typical resistance 
of the chair is 10°- 10° ohms. 
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grammable read-only memory or 
erasable PROM. The 188/48 sup- 
ports the iRMX and Xenix operating 
systems. Two Multimodule expan- 
sion boards are available: The iSBC 
307 board will increase on-board 
RAM to 192-K bytes with parity, 
while each iSBX 354 board adds two 
serial I/O channels. 

The iSBC 188/48 is priced at 
$2,995, and the iSBX 354 and iSBC 
307 expansion boards are $450 and 
$800. All are available now. 

Intel Corp., 5200 N.E. Elam Young Pkwy., 
Hillsboro, Ore. 97123. Phone (503) 640- 
7147 [Circle 354] 




















EMP protectors guard against 
surges above 2.5 GHz 













Custom-built protectors for commu- 
nications equipment operating at mi- 
crowave frequencies are said by the 
manufacturer to be effective against 
both lightning and nuclear electro- 
magnetic pulses. The quarter-wave 
shorting-stub technique provides a 
nearly resistance-free current path 
for the surge while still allowing ra- 
dio-frequency operation to continue. 
In the operating band, the voltage 
standing-wave ratio and insertion 
loss are said to be negligible. Cus- 
tom-built, the protectors are priced 
according to configuration. 

Huber & Suhner AG, RF and Microwave 
Division, CH-9100 Herisau, Switzerland. 
Phone (071) 53-15-15 ext. 388 [Circle 355] 
Uniform Tubes Inc., MicroDelay Division, 
200 W. 7th Ave., Collegeville, Pa. 19426. 
Phone (215) 539-0700 [Circle 355] 
































Circuits link digital phones 
with voice/data PBX 


Targeting the growing demand for 
both voice and data capabilities in 
private branch exchanges, two digi- 
tal-loop-transceiver integrated cir- 
















COMMUNICATIONS (1 INSTRUMENTS | 


cuits, the MC145418 and the MC145419, give digital 
telephone sets high-speed data access to the PBX switch- 
ing facility. Digital signals are transmitted bidirectionally 
over normal telephone-wire pairs at a rate of 64 kb/s for 
voice data and 16 kb/s for signaling data. 

Each digital-loop-transceiver IC is a complete trans- 
mitter/receiver that provides 80-kb/s half-duplexed data 
communications over twisted-wire, coaxial-cable, or fi- 
ber-optic connections. Operating with a single 5-to-8-V 
power supply, the transceivers can be driven by. either 
TTL or CMOS signals. 

The MC145418 master digital loop transceiver replaces 
the codec-filter and subscriber-line interface circuit on 
the PBX line card and transmits data bidirectionally over 
the wire pair to the telephone set. The MC145419 slave 
transceiver is located in the telephone set and interfaces 
the monocircuit to the wire pair. 

By hooking two transceivers back to back, a repeater 
can also be formed. The digital loop transceivers are 
protocol-independent and compatible with existing tele- 
phone switch architectures and call-signaling schemes. 

Mounted in a 22-pin plastic dual in-line package, the 
MC145418 and MC145419 are priced at $7.91 in 10,000- 
piece quantities. Samples are available now, and produc- 
tion quantities will be shipped during the first quarter of 
this year. 

Motorola Inc., Logic and Special Functions Products Division, 
3501 Ed Bluestein Blvd., Austin, Texas 78721. 


Phone (512) 928-6892 [Circle 356] 





Satellite TV transmitter 
tests DBS-TV receivers 


A three-channel satellite TV signal transmitter, the 
MG717A, is designed to test direct-broadcast satellite TV 
receivers operating in the 12-GHz band. It can also test 
2.5-, 4-, and 11-GHz receivers in conjunction with a 
converter. Features include an IEEE-488 interface for 
remote operation, ability to perform a frequency sweep of 
a single channel range, and a memory that stores up to 
nine front-panel settings. 

The output level is -30 dBm/channel; differential gain 
is no more than 2%/113.5 MHz, and differential phase 
is no more than 2°/-13.5 MHz. Waveform distortion is 
less than 2% and video signal-to-noise ratio is at least 60 
dB. Available options are an output attenuator to change 
the output-level range from 0 to 70 dB in 1-dB steps and 
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a subcarrier for FM voice modulation. 

The price of the three-channel MG717A is $29,900, 
and units are available now. 
Anritsu America Inc., 128 Bauer Dr., Oakland, N.J. 07436. 
Phone (201) 337-1111 [Circle 357] 


Modular spectrum analyzer 
covers 100 Hz to 325 GHz 


RET _VAATRRI Vw T 


The HP 7000 family of modular measurement-system 
components—including a mainframe enclosure, two dis- 
play units, and a number of modules—can be assembled 
to build a spectrum analyzer. A system with more than 
One independent instrument (such as a programmable 
signal generator) can also be configured, with the advan- 
tage of central operator control and the ability to moni- 
tor all instruments from one display unit. The first mod- 
ules offered allow manual and automatic spectrum 
analysis from 100 Hz to 325 GHz. 

The purchaser needs to buy only those system compo- 
nents required for present measurement tasks. The initial 
offering includes the HP 71001A radio-frequency module 
(100 Hz to 2.9 GHz), the HP 71002A microwave module 
(50 kHz to 22 GHz), and the HP 71003A millimeter- 
wave module (whose coverage depends on the external 
mixers used). Each system is contained in one mainframe 
and has an HP 70205A graphics-display module. 

Individual modules, mainframes, and displays may be 
ordered, or a custom system will be assembled by the 
factory. Prices are as follows: HP 71001A, $31,500; HP 
71002A, $34,000 (22 GHz) and $35,500 (26.5 GHz); HP 
71003A, $32,000 (mixers not included); HP 70205A, 
$1,800. Other modules are priced between $1,800 and 
$13,900. Any of these units will be shipped in eight 
weeks. 

Hewlett-Packard Co., Inquiries Manager, 1820 Embarcadero Rad., 
Palo Alto, Calif. 943803 [Circle 358] 





Response analyzers measure 
frequencies from 0.0001 Hz 


Using fast analog-to-digital processing, two frequency- 
response analyzers—the 5050, with an integral cathode- 
ray terminal, and the S-5720B—are general-purpose mi- 
croprocessor-based instruments that measure frequencies 
from 0.0001 Hz up to 100 kHz. 

The 5050 performs measurements at 18,000 maximum 
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sampling points with an amplitude 
accuracy of 0.05 dB and a phase ac- 
curacy of 0.2°. It features more than 
140 dB of dynamic range and a high 
common-mode-rejection ratio. A 
menu-driven setup of measurement 
parameters on the 5050 displays the 
instrument’s measurement _ status. 
Memory with battery backup can 
store and recall 10 types of setups. 
To make measurements more accu- 
rate and convenient, the integration 
function can be optimized on inter- 
nal calculations based on the signal- 
to-noise ratio. Output devices include 
an integral cathode-ray tube and an 
optional X-Y recorder and video 
printer for hard copy. 

The S-5720B, an enhanced version 
of the firm’s S-5720, is a two-chan- 
nel, fast Fourier integration analyzer 
that can measure amplitude and 
phase in one signal cycle. With a 
new 15-V generator instead of a 10-V 
generator, its amplitude accuracy is 
+0.1 dB, its phase accuracy is 
+0.2°, and its resolution is to within 
0.01°. The 5050 sells for $19,900, the 
S-5720B for $17,500. Delivery of 
each takes 60 days. 

Moxon Electronics, 1970 S. Santa Cruz St., 
Anaheim, Calif. 92805. 
Phone (714) 635-7600 
































[Circle 359] 








Dc-to-dce converters 
weigh in at 3.5 oz 


Two miniaturized power supplies, the 
PKA 4232 and the PKA 2232, are 
lightweight and occupy a space of 3 
by 3 by 0.68 in., making them suit- 
able for printed-circuit-board mount- 
ing, the manufacturer says. Both are 
25-W models, providing outputs of 5 
V at 3.2 A and 115 V at 0.32 A. 
The inputs are -48 V for the PKA 
4232 and +24 V for the PKA 2232. 

The converters operate from —45° 
to +85°C without any derating of 
the output power, and the efficiency 
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is typically 81%. Switching frequency is 300 kHz, with a 
recovery time of 50 us. 

Other features include soft start, remote control, input 
sense with shutdown at undervoltage, and an output 
adjust with a range of 110%. 

In original-equipment-manufacturer quantities, both 
items are priced at $50; delivery is from stock. 

Rifa Inc., Greenwich Office Park 3, Greenwich, Conn. 06830. 
Phone (203) 625-7300 [Circle 360] 


Inverter operates in parallel 
for outputs to 1.5 kVA 


Providing 117 V ac, 60-Hz sine-wave power at 250 VA 
maximum continuous duty from a 48-V battery plant, 
the I-250R is designed for parallel operation in power 
plants that consist of up to six inverters for outputs up to 
1.5 kVA. Small inverter plants may therefore be expand- 
ed at minimal cost when demand increases. Thus for a 
500-VA plant, only one additional I-250R is required to 
provide redundancy. | 

The I-250R is intended as a primary source of “no- 
break’ ac power for applications where continuity of 
power is critical, the manufacturer says. It features auto- 
matic short-circuit frequency, line synchronization and 
transfer, thermal overload protection, and extended 
alarm contacts. Its dimensions are 8.5 in. high by 17.0 in. 
wide by 12.75 in. deep. The price of the I-250R (48 V) is 
$10,250, and delivery is from stock. 
Pylon Electronic Development Co. Ltd., 2300 Victoria St., Lachine, 
Quebec H8S 1Z3, Canada. 
Phone (514) 637-1186 


1,200-W switcher fits 
industry-standard case 


Available in output voltages from 2 to 28 V dc, the PM 
3026 will fit the 5-by-8-by-11-in. industry-standard case. 
The PM 3026 is a 1,200-W, single-output, 48-V dc input 
switching supply that accepts input power over the entire 
battery-voltage range of 42 to 56 V dc (discharge to full 
charge). The manufacturer points out that because the 
switcher is physically interchangeable with an ac input 
supply, a systems manufacturer can meet both input 
power requirements with a single system. 

Pioneer Magnetics, 1745 Berkeley St., Santa Monica, Calif. 
90404. 

Phone (800) 848-1745; in California, (800) 233-1745 [Circle 362] 


[Circle 361] 





Line of GaAs photo ICs 
offers 74 configurations 


Engineers can specify some custom design features at no 
additional development cost with the help of a line of 
photo integrated circuits, the KT960/KT970 series, of- 
fered in up to 74 different electrical and mechanical 
configurations. Each assembly consists of a gallium arse- 
nide infrared-emitting diode that is mounted across a 
0.125-in. gap from a photo integrated circuit. Four out- 
put options are available: buffer-totem pole, buffer-open 
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inverted open 


collector, inverted-totem pole, and 
connector. 

Mechanical options include four configurations of the 
two mounting tabs. Sensor aperture widths are 1.27 mm 
and 0.25 mm; the aperture on the IR emitter side is fixed 
at 0.050 mm, but is variable outside the series. 

All housings are made of injection-molded polysulfone. 
The KT960 series features an IR-transparent grade for 
protection against aperture contamination. The price of 
the ICs is $2.25 each in lots of 1,000. 

Optek Technology Inc., Marketing Department, 345 Industrial 


Blvd., McKinney, Texas 75069. Phone (214) 542-9461 [Circle 363] 


Trio of DMA controllers 
serves 68000 family 


A line of direct-memory-access controllers, the 68440, 
68442, and 68450, are directly compatible with the 68000 
microprocessor bus architecture and provide full support 
for all bus exception conditions defined for the 68000 
family. Additionally, the controllers are compatible with 
the VMEbus and Versabus aysnchronous bus standards. 

The first chip, the 68440 is a two-channel high-perfor- 
mance device that supports a 24-bit linear address. The 
68442 is an extended version of the 68440, providing a 
full 32 bits of linear addressing and an additional func- 
tion-code output. The third chip is a four-channel con- 
troller that is upward pin- and register-compatible with 
the 68440. 

The programmable function-code outputs of these de- 
vices can be used to specify 68000-compatible bus-cycle- 
type information on each DMA bus cycle. The devices 
can thereby directly interface with memory-management 
devices such as the 68451. The additional function code 
output of the 68442 can be used to distinguish between 
DMA and central-processing-unit bus cycles. 

Each of the three controllers permits four different 
modes of DMA request generation: externally generated 
cycle steal, burst mode, internally generated maximum 
rate, and limited-rate automatic request. The 68440 and 
and 68442 will be available in 8-, 10-, and 12.5-MHz 
versions; the 68450 will be offered in 8- and 10-MHz 
models. 

Samples of all parts are available now, with production 


ElectronicsWeek/ January 1, 1985 








PRINTERS (1 PRODUCTION EQUIPMENT (© TEST EQUIPMENT 


quantities scheduled for availability later in the first 
quarter. Pricing ranges from $39.69 for the 68440 in 100- 
piece lots in a 64-pin plastic dual in-line package to 
$78.43 for the 68450 in like quantities in a 64-pin ceram- 
ic DIP. 

Motorola Inc., Microprocessor Products Group, 3501 Ed Bluestein 
Blvd., P.O. Box 6000, Austin, Texas 78762 [Circle 370] 


Daisy-wheel printer 
is priced at $399 








Designed for use with all popular microcomputers, the 
Alphapro 101 a daisy-wheel printer called the is priced at 
just $399. The printer uses standard Diablo- and Qume- 
compatible print wheels and ribbon cartridges. 

The 20-c/s printer employs an intelligent printer car- 
tridge to adapt it to all personal computers, including 
those with Centronics ports, such as the IBM Corp. 
Personal Computer, PCjr, and compatibles, and those 
with RS-232-C ports, such as the Apple IIe, IIc, and 
Macintosh. 

It also includes path-seeking logic to maximize print- 
ing speed and a 93-byte memory buffer (4-K bytes op- 
tional). Proportional spacing, boldface, double-strike, 
strike-out, phantom space, superscripts and subscripts, 
and reverse line feeds are also supported. 

Operator controls include line feed, self-test, paper 
feed, hammer intensity, reset, and pause. Light-emitting- 
diode indicators show power-on and out-of-ribbon. Paper 
sizes up to 13 in. may be used. 

The Alphapro 101 is available now. 

Alphacom Inc., 2323 S. Bascom Ave., Campbell, Calif. 95008. 
Phone (408) 559-8000 [Circle 366] 


Automated system cleans 
circuit boards quickly 


Engineered for computerized water-and-detergent clean- 
ing and drying of printed-circuit boards, the Century 
2000 is a completely automated cleaning system. By us- 
ing a custom-designed microprocessor with the RS-232-C 
and RS-422 outputs, it continuously monitors all operat- 
ing parameters, adjusting them as the product load 
dictates. | 

The system is designed to minimize operator interven- 
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tion and setup. All data for processing is held in memo- 
ry. Once the parameters for a particular board type are 
entered in memory, the system sets up automatically. 
Parameters are set by entering the product code number. 

The system also has a built-in interface to allow direct 
interconnection with other computers. It may be operat- 
ed from a remote location or monitored from any termi- 
nal, and it has print-out capability. It will accept boards 
or pallets up to 20 in. wide and is capable of speeds up to 
20 ft/min. 

Completely modular and field-upgradable, the produc- 
tion system is designed for use with biodegradable deter- 
gents formulated to remove rosin fluxes and water-solu- 
ble organic fluxes. The Century 2000 comes standard 
with a loading module that will accept either fixed hori- 
zontal or inclined entry, and modules for rinse, recircu- 
lating-rinse, air-knife, air-knife infrared-dryer, and drive- 
unload functions. Delivery takes approximately 24 weeks 
after receipt of order. 

Electrovert USA Corp., P.O. Box 458, Camdenton, Mo. 65020. 
Phone (314) 346-3341 [Circle 367] 


Air-leak tester 
is sensitive to 0.1 mm Ag 





The LSP-1200 air-leak tester is an analog instrument 
that displays the amount of leakage, providing visual 
indication on go/no-go lamps. The unit also gives an 
audible alarm and signals external devices. 

The tester uses a master/workpiece comparison sys- 
tem, employing differential-pressure detection circuitry to 
measure the difference between the part under test and 
an identical, but leak-free, master part. The differential- 
pressure sensor is sensitive to 0.1 mm Aqua, an internal 
volume measuring 0.03 in.’, and a maximum pressure 
rating of 500 Ib/in.’. 

The LSP-1200 also includes automatic self-diagnostics 
and automatic zero compensation. Its three-step test cy- 
cle includes pressurization of the workpiece and master, 
an equilibrium period, and the detection process. When 
detection is initiated, the unit automatically resets to 
Zero. 

The tester is available now in two models. The low- 
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large insertion loss. @it ensures the best possible noise prevention because 
after selecting capacitance, it is then tuned to perfectly meet the freguency 
to be suppressed. @Accurate mounting on any P.C. Board. 


HIRATINGS 





DSS310-55Y5S220M 
DSS310-55Y5S470M 47pF+20% 100V +10% inside 

DSS310-55Y5S101M 100pF + 20% 
——— uM 


DS 310-55Y5S271M 
DST310-55Y5S271M 270pF+20% 100V +10% outside 
DSS310-55Y5S271M inside 


(ccna ee ey +_———— 
F DS 310-55Y5S222M | none 


22pF+20% 





none 





DST310-55Y5S222M 2200pF + 20% 100V +20, -outside 
DSS310-55Y5S222M =“ | 


| DS 310-55Y5S223S none 
| 
| 


inside 

















DST310-55Y5S223S | 22000pF + 20% 50V +20 outside 


% 
DSS310-55Y5S223S =e =a inside 
pga Puree ame as PAE ee |). a ey 


*Murata’s series of disc-type EMI filters use a max. of 7A of current 
capacitance between terminals each 2.5+/—0.5mm apart. 














Uses Noise elimination from any microcomputers, including calculators, 
office computers, personal computers, word processors, PPCs, facsimiles, 
VTRs, microwave ovens, automotive. electronic equipment and_ industrial 
equipment. 


ELIMINATING EMI FROM SHF BANDS 


[FIL 


Disc Type 


Kinds of “EMIFIL®” and its use for noise removal (DC noise filter: Disc-type, Block-type, and Through-type 
"EMIFIL’” series) “EMIFIL®” filters are also made available for AC noise filter, Common-mode choke filter, filtered 
connector, and other noise filters, covering a range from 10KHz to 15GHz. 
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MURATA ERIE NORTH AMERICA, INC..----:---:0:cee eee eeee eter teeter eeetee ens Phone:404-953-1 799 Telex:542329 
3002 Kingston Court, S.E., Marietta, GA 30067, U.S.A. 

MURATA ERIE NORTH AMERICA, INC. CHICAGO OFFICE...-..--.---------- Phone:31 2-297-5560 Telex:28 1009 
MURATA ERIE ELEKTRONIK GMBH (WestGermany) «-------------:-5--5+ Phone:091 1-66870 Telex:623763 
Kreuzsteinstr, 1A D-8500 Nurnberg 52, West Germany 

MURATA ERIE ELECTRONIQUE S.A. (France)--:------:-----::sssseereeree ee eeees Phone:024-6767 
MURATA ERIE ELETTRONICA S.R.L. (Italy) ----------- 000s secre ete ee eee e eee en es Phone:688-4833 
MURATA ERIE ELECTRONICS (UK) LTD. (England)-------------:-----:-ssse Phone:251 4-28585 





muttata 





MURATA MEG.CO,LTD 5 
HEADQUARTERS 26-10, Tenjin2-chome, Nagaokakyo, Kyoto 617---Phone:075-921-9111 Teiex:64270 MURATA J 
MURATA ELECTRONICS SINGAPORE (PTE.) LTD. (Singapore) --:--------- Phone:2554233 Telex:21127 
TAIWAN MURATA ELECTRONICS CO., LTD. (Taiwan) -:-----:-::::::::sss55 Phone:042-91-4151 Telex:1 1348 
(Taipei Office)--------------- Phone:02-562-4218 z 
MURATA COMPANY, LTD. (Hong Kong)-----::-::-::cs:ceeceec recess eet ee eter eeeeees Phone:0-262099 Telex:5 6208 
MURATA MFG. CO., LTD. Seoul Branch (Korea)--:-------::--:::::s2rerssreeees Phone:720-7605/720-7321 Telex:25858 
Bis: jaca ca ie a eee: a 
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Failure Rate : M (1%/1000Hrs) 
Temperature Range: -55°C to +125°C 
Ratings: 1uF/35VDC & 3.3uF/16VDC 





® MATSUO ELECTRIC Co.,LTD. 


3-5, 3-CHOME, SENNARI-CHO, TOYONAKA-SHI, OSAKA, JAPAN 
TEL : (06) 332-0871 TELEX : 523-4164 FAX : 06-331-1386 





PHONE: 
MATSUO ELECTRONICS OF AMERICA. INC. 213-594-6659 
WAYCOM LIMITED (U.K.) Bracknell 22751 
SPEZIAL ELECTRONIC KG (W. GERMANY) 05722/2030 


EUROPAVIA-FRANCE (FRANCE) 666-21-10 


MEMOTEC AG (SWITZERLAND) 063-28-11-22 
OY FINDIP AB (FINLAND) 358-0-5052255 
HOLST & FLEISCHER A/S (NORWAY) 02-69-52-90 
SOTRONIC SA (BELGIUM & LUXEMBURG) 02-736-1007 
W. MOOR GES. M.B.H. (AUSTRIA) 0222-85-86-46 
ORVEM s.p.a. (ITALY) (02)3494651 
NORDQVIST & BERG (SWEDEN) 08-69-04-00 


HANS FOLSGAARD AS(DENMARK) 02-963388 
AURIEMA NED B.V.(HOLLAND) 040-816565 
PROMILECT(PTY)LTD.(SOUTH AFRICA) 011-789-1400 


ASTEC AGENCIES LTD.(HONG KONG) 3-7210346 
ASTEC AGENCIES LTD.(TAIWAN) 7514458 
ASTEC COMPONENTS PTE. LTD. (SINGAPORE) 2920826 


Circle 142 on reader service card 








NOW IS A NEOLITHIC ERA 


POE series Ceramic Resonators 





@A series POE-[][JLJA 


Diagonal Terminals 


380-440 440-800 


250-380 
190-250 


@B series POE-([ | |B 


Rectilinear Terminals 


p 455-640 
KHz 


NOW AGE OF CERAMIC RESONATORS. 


We are now 20th anniversary since started 
production and supply of PIEZOELECTRIC 
CERAMIC CRYSTALS, so you can expect to 
find reliability under excellent industrial enginee- 
ring and the highest standards of quality control. 


Applications : 
1. CLOCK RESONATOR OF ONE-TIP MICROCOMPUTER 


2. OSCILLATOR FOR MULTI FUNCTION TELEPHONE 
AND TONE DIALER 


3.CLOCK OSCILLATION OF VARIOUS .C. FOR 
REMOTE CONTROL 


4. T.V. SYNCHRONIZATION 
5. VFO FOR FLOPPY DISK DRIVE UNIT 
6. OSCILLATOR FOR SPEECH SYNTHESIZER 


7. ULTRASONIC AUTOMATIC SUSPENSION CONTROL, | 


|.£. FOR AUTOMOBILE CARS 





Please write and consult to: 


KOHTO TSUSHO CO., LTD. 


Arai Bidg., No.7-2, Kasuga 1-chome, Bunkyo-ku, Tokyo 112, Japan. } 


TEL: 03(815)3571 FAX:03(813)4477 TELEX: J22794 SONOVOX 





Circle 146 on reader service card 





NOW 


1984-85 


Electronics 
Buyers’ 
Guide 


The industry's most 
often-used directory: 


@ Lists more than 4000 products. 


@ Lists over 5000 companies. 
@ FREE current catalog retrieval 
Service. 


Price: $40 
In the U.S. and Canada. 


Send order with payment to: 
Regina Hera 


Electronics Buyers’ Guide 
1221 Avenue of the Americas, 


N.Y.,"N.Y. 10020 





MOTORS 


pressure unit applies up to 15 lb/in.’ 
of testing pressure, the medium-pres- 
sure model up to 100 lb/in.? The tes- 
ters are priced in the $6,000 range, 
with delivery taking two months af- 
ter receipt of order. : 

Cosmo Instrument Co., 21415 Civic Cen- 
ter Dr., #11, Southfield, Mich. 48076. 
Phone (313) 352-6570 [Circle 368] 














2%-in. dc motors boast 
peak torque of 360 oz-in. 











A line of 214-in. permanent-magnet 
dc motors is designed for commercial 
applications including instrumenta- 
tion, computer equipment, office 
equipment, medical and surgical de- 
vices, and robotic systems. The mo- 
tors have high-permeability armature 
laminations for maximum energy 
transfer, high-strength steel housings, 
replaceable brushes, and a diamond- 
turned copper commutator for a 
smooth finish. 

Custom endcaps, precision-tapped 
mounting holes, stainless-steel shafts 
with single and double extensions, 
and molded thermoplastic brush 
holders with quick-connect tabs also 
add to the design options. Four stan- 
dard lengths, from 3.32 in. to 5.55 
in., are now available. 

Specifications include torque sensi- 
tivity from 2.65 to 43.40 oz-in.; ter- 
minal resistance from 0.6 to 16:5 0; 
peak torque from 125 to 360 oz-in:; 
and rotor inertia from 0.0022 to 
0.0065 oz-in./s’. 

Other sizes, endcap configurations, 
shafts, and windings can also be de- 
signed to meet specific speed, volt- 
age, and physical requirements. The 
motors in the DH-2250 line are typi- 
cally priced from $25 to $30 each in 
large original-equipment manufactur- 
er quantities. 

Litton Systems Inc., Clifton Precision Divi- 
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NEW EDITION 


Complete and Unabridg ed 
Rwetica and iateaaglional 


DATA 
COMMUNICATIONS 
STANDARDS 


All standards are new, revised, or 
reaffirmed since the previous edition 











Presents all 123 interface protocol standards set by: 


¢ International Telegraph and Telephone Consultative 
Committee (CCITT) 


¢ International Organization for Standardization (ISO) 1,923 pages 


¢ European Computer Manufacturers Association (ECMA) illustrated 


¢ American National Standards Institute (ANSI) Edited i Harold C. Folts, the 

¢ Electronic Industries Association (EIA) leading consultant on data com- 
munications standards and an 

¢U.S. Government (NBS and NCS) active participant in the devel- 
opment of U.S. and international 

Special feature for instant access: standards. 

Cross-reference tables of the similar and interfacing stand- Published jointly by Data Com- 

ards of each group corresponding to those published by munications and Electronics 

the others. magazines. 


An essential reference for designers, planners, operations managers, and all organizations 
exploring, developing, manufacturing, or using data communications equipment or 
networks. 

Don’t waste time and effort! With thie landmark resource you can quickly and accurately 
determine exactly which standards apply to the project at hand, and speedily integrate 
those standards into your own data communications equipment or network plan. 


Order your copy today! 

Me eS SS SSS SS SS SS SE 7 
Data Communications Standards II eee ry! 
ELECTRONICS WEEK BOOKS : Lee. erie 
McGraw-Hill Intl. Publications Co. is 
European Circulation Center Title 
Maidenhead, Berks. SL62QL, UK 
(Tel. [(0628]23431; Telex 848640) Company 


MUNICATIONS STANDARDS EDITION Il at City 
(U.S.) $250. McGraw-Hill pays regular 
shipping and handling charges on prepaid Country 
orders. Ten-day money-back guarantee 


leat Lj Check enclosed. L]Send Proforma Invoice 
applies. 


| 

| 

| 

| 

| 

Send me____ copy (copies) of DATA COM— Adress | 
| 

| 

| 

Payment must accompany order for immediate shipment. | 
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in nanoseconds | 
shouldn’t wait a week for 
their ElectronicsWeek. 


In the electronics industry, you can’t afford to wait a week to get information. 
By that time, some new revolutionary technology may have been introduced. 

Now you need your own copy of ElectronicsWeek to guarantee that you get 
the latest up-to-date information. 

Being buried in the middle of a routing slip makes it tough to stay on top of 
the electronics industry. That’s why you need your own copy of ElectronicsWeek. 
Don’t wait another second. Fill out the subscription card now. If there is no 

subscription card, please write to: ElectronicsWeek, CN 807, Martinsville, 

NJ 08836 or call toll-free 800-257-9402 ext. 14 (in New Jersey, 

call collect 609-426-5330 ext. 14). Outside U.S., 

please write to: Subscription Dept., European 

Circulation Center, Maidenhead SL6 ZQL, England. 
Get time on your side for a change. 











AAO ROL OEE 


SOFTWARE 


sion, Marple at Broadway, Clifton Heights, 
Pa. 19018. 
Phone (215) 622-1000 












[Circle 369] 






Publishing software package 
lays out halftones with text 


Image-laden documents can be laid 
out on-screen with Impact, software 
that handles text plus graphics and 
scanned halftone images. In addition, 
Impact will add color spots to high- 
light areas of the page. The software 
is designed to run on the manufac- 
turer’s Image 3000 image-processing 
work stations. 

Impact is recommended for appli- 
cations ranging from corporate sales 
brochures, labels, and product pack- 
aging to technical illustration, slides 
for presentations, and military man- 
uals. The software package will be 
available this month for a price of 
about $25,000. 

ImagiTex Inc., 77 Northeastern Blvd., 
Nashua, N.H. 03062. 
Phone (603) 889-6600 

























[Circle 352] 





Software models tolerance, 
variation in three dimensions 


Using a simple command set and 
callable subroutines, Variation Simu- 
lation Analysis Software (VSAS) 
models complex geometries in two or 
three dimensions, so that the user 
can identify design tolerance and 
variation problems in a finished as- 
sembly at an early stage, before ma- 
jor tooling decisions are made. 

VSAS models the assembly of the 
product in the exact sequence in 
which it will be performed, deliver- 
ing a Statistical report that includes 
the percentage of out-of-spec parts 
and percentage contribution of each 
component and operation to final as- 
sembly tolerances. This analysis is 
available for each critical point of 
the finished assembly. Typical corre- 
lation of VSAS simulations has been 
within 5%. VSAS accepts parts-ge- 
ometry data from most popular com- 
puter-aided-design systems, the man- 
ufacturer says. 

The VSAS package runs on the 
IBM Corp. Personal Computer AT 
and all Prime computers. Later offer- 
ings are planned for Digital Equip- 
ment Corp. VAX 11/780 and other 
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TRANSIENT 
VOLTAGE 
SUPPRESSORS 


VRDs feature fast response, low clamping £ Breakdown Veitage 277 20500 
voltage/ high surge handling capability, | * Surge handling capability : 
compact size and a very attractive price. | 2°OW ~ 1.5kW(10/1000y sec) 
That makes them a great choise for lightning 
surge and EMP surge suppression. 
Ditto for protection of semiconductor circuits 
and ICs from extraordinal transient voltage. 


SET For details, write to us-today. 
{if C Ishizuka Electronics Corporation 


16-7, Higashikoiwa 3-chome, Edogawa-ku, Tokyo 133, Japan 
Tel: 03-658-5111 Telex: J 33324 IZECCOJ Fax: 03-671-9835 








Actual size 
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CIRCUITS FOR 
ELECTRONICS 
ENGINEERS 


Almost 350 diagrammed circuits arranged by 51 of the most useful functions for 
designers. Taken from the popular ‘‘Designer’s Casebook”’ of Electronics, these 
circuits have been designed by engineers for the achievement of specific engi- 
neering objectives. 


Order your copy today! Send $17.95 to: 

Electronics Week Books McGraw-Hill 
McGraw-Hill Inc. ; Int’l. Publications Co. 
Princeton Road Attn: ECC 

Hightstown, N.J. 08520 McGraw-Hill House 


(Tel.) 609/426-5070 Maidenhead, Berkshire, SL6 2QL 


Ten-day money-back guarantee. 
Allow 4 to 6 weeks for delivery. England EBG6 
121 











Don’t be a week behind. 
Order your owncopy of 
ElectronicsWeek. 


| SOFTWARE | 


computers. Priced at $20,000 for 
Prime computers and at $4,500 for 
the PC AT, VSAS is available now. 
Applied Computer Solutions, 26091 Sher- 
wood St., Warren, Mich. 48091. 

Phone (313) 756-1410 [Circle 351] 













































In the fast-moving electronics 
industry, you need your own copy 
of ElectronicsWeek to stay 
up-to-date. Don’t rely on a routed 
copy, get your own copy today. 

Fill out the subscription card 
now. (If there is no subscription 





Design software handles 
wrapped-wire products 


Wiremaster version 5.15, a software 
| tool for design, layout, and construc- 
tion of wrapped-wire, multiwire, and 
printed-circuit boards, runs on many 
popular computers, including the 
IBM Corp. Personal Computer, ma- 
chines that use CP/M and MS-DOS 
Operating systems, and Digital 
Equipment Corp.’s VAX. Wiremas- 
ter 5.15 generates net lists, wire lists, 
parts lists, cross references, and 
checklists. A companion program, 
Changemaster, keeps track of modifi- 
cations and updates, while Plot- 
board, a graphics software package, 
produces pictures of the board using 
most dot-matrix printers. 

Location accuracy with the Wire- 
master 5.15 is to within 0.001 in., the 
manufacturer says, with provision 
for twisted-pair and coaxial wiring. 
Input language expansions handle 
special components such as connec- 
tors, and post-processors are avail- 
able for driving numerically con- 
trolled wiring machines. 

The basic Wiremaster 5.15 pack- 
age, which includes Changemaster, is 
available now for $195. Updates are 
priced at $25 to owners of earlier 
versions. Plotboard, available sepa- 
rately, costs $75. 

Afterthought Engineering, 7266 Courtney 
Dr., San Diego, Calif. 92111. 
Phone (619) 279-2868 


card, please write to: 
ElectronicsWeek, 
CN 807, Martinsville, 
NJ 08836 or 
Subscription 
-Dept., Huropean 
. Circulation 
Center, 
Maidenhead 
SL6 ZQL, 
England.) 








AVAILABLE! 


1984-85 


Electronics 
Buyers’ Guide 





Order your copy today for the industry’s most often-used 


directory: 
@ |t’s three directories in one easy-to-use volume. 
® Includes more than 4,000 product listings. (approx. 700 pages) 
® Contains over 5,000 company listings (approx. 400 pages) including: 
@ Company name, address and phone number. 
@ Name and title of contact for sales information. 
@ Number of engineers at plant and number of employees. 
@® Annual dollar sales volume. 
@ Local sales offices and manufacturers representatives. 
@ Local distributors. | 
@ Instant referral to company’s advertisements. 
® Offers FREE current catalog retrieval service (approx. 1300 catalogs) 


[Circle 350] 












es Send order with payment to: wis 
Price: $40 per copy — reginaHera Ore 
Electronics Buyers’ Guide Will 


In the U.S. and Canada 1221 Avenue of the Americas, N.Y., N.Y. 10020 , 
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Projects Unlimited's XL-500 alarm is compact and 
LOUD! 
@ 3.7’ diameter and height 
@ 110 dB at 24 VDC continuous at | meter 
@ Four tonal selections for high sound output 
@ High-impact, waterproof case for reliable indoor/ 
outdoor performance © 
@ Polarized for alarm line monitoring and operating range 
of 6-31 VDC, with current draw of 13.5 mA at 12 volts; 
27 mA at 24 volts 
@ Sufficient housing space for placement of appropriate 
power source 
For more information, contact Projects Unlimited, Inc., 
3680 Wyse Road, Dayton, Ohio 45414. Phone (513) 890-1918. 
TWX: 810-450-2523. 


Orojects® 
unlimited 


Another Sound Idea from Projects Unlimited 
Circle 123 on reader service card 


VMEbus 
PRODUCT ANNOUNCEMENT 


SAIC is introducing a complete product line based on the VMEbus. The 
product line includes digital 1/O, analog 1/O, AC I/O, pulse rate I/O, syn- 
chro/resolver and host computer interfaces. SAIC’s product line offers a com- 
plete 1/O solution for the VMEbus. The digital 1/O modules feature 64-bit TTL 
1/0, 128-bit TTL 1/0, 32-bit change-of-state digital inputs, and a wide range of 
other I/O solutions for the VMEbus including optically coupled !/O modules and 
telecommunication I/O modules. SAIC’s VME megamodule product line fea- 
tures a subset of 1/O modules that support built-in-test logic, 8-,16-, and 32-bit 
transfers. 





The SAIC analog !/O product line features an analog private bus on the P2 
backplane that supports SAIC’s analog-to-digital converter and low-cost multi- 
plexer expansion modules. A subset of the analog product lines features built- 
in-test logic for isolating failures to the card level. The analog product line 
includes a 32-channel multiplexer, 64-channel multiplexer, a high-speed 40K Hz 
ADC with on board multiplexers, a low cost ADC module with programmable 
gain and end of conversion interrupts. The analog product line also includes a 
16-channel analog output module that features external update strobes and 
double buffered D/A converter. 


The SAIC synchro/resolver product line supports a wide range of references 
and ts designed with built-in-test logic to support fault isolation to the card level. 
The digital to synchro/resolver module is a dual-channel converter and is avail- 
able with both 1.5VA and 4.5VA options. 


The host computer interface product line includes a DR11W for communi- 
cating with Perkin-Elmer, Data General, DEC, Harris and Prime computers, a 
Gould/SEL HSD interface that supports 32-bit transfers and a VME-to-VME 
DMA link, that supports 8-, 16-, and 32-bit transfers. 


Other SAIC VMEbus products include a VMEbus repeater for configuring 
large 1/O subsystems without intelligence on the repeated bus. Delivery is 90 to 
120 days, ARO. 


VME MICROSYSTEMS DIVISION 


—7oe ae Science Applications International Corp. 
7 At 2109 W. Clinton Avenue 
eee TT AE Ge“ 
g th es Huntsville, Alabama 35805 
Science Applications on: 
F : Carroll Williams 
International Corporation (205) 533-5900, x338 


Circle 143 on reader service card 
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THREE ADVANCED 
CHOICES ARE YOURS! 


New Magnetic Card Reader/ Writers 
With RS232C Interface for 
Direct PC Connection. 


SRD gives 5 the opuls 4] 
dimension with the RS232C interface- equipped 
ACT-670 Magnetic Card Reader/Writer. Motor- 
drive ease and speed blend with superb perform- 





~ ance to match diverse needs. The manual ACT- 


570-1A Reader/Writer and compact, economical 


_ ACT-270 read-only manual unit are also available. 


All feature a built-in RS232C interface. 

Advanced SRD technology achieves extraordinary 
reliability and cost performance. Every member of 
the NEURON family is designed for lightweight 
handling ease, minimal power consumption and 
dependable long-life service. : 

Contact us today for complete information on the 


new ACT-670 and entire NEURON family. 


S R DcorPoRATION 


SRD USA Office Marume Blidg., 3-7-16 

2250 E. Imperial Highway, lwamoto-cho, 

Suite 252, Chiyodaku, Tokyo 101, Japan 
E! Segundo, CA 90245-3501 Tel: (03) 863-0051 

Tel: 213/417-5114 Fax: (03) 866-7486 

Telex: 664474 SECIMP Telex: 265-5008 SRD CO J 
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EASY, RELIABLE SOLUTIONS ~~ 
TO YOUR DESIGN PROBLEMS 


Design Engineers; Technicians; Supervisors; This book is for YOU! 


CIRCUITS AND SOFTWARE FOR ELECTRONICS ENGINEERS can save you 
development time and money by giving access to stimulating, clever approaches 
that speed creative design concepts. 


CIRCUITS AND SOFTWARE FOR ELECTRONICS ENGINEERS covers a vast 
array of design problems conveniently organized into 25 vital categories by 
function, including: 


amplifiers, control circuits, instrument circuits, 
microprocessors and power supplies, plus software 
for computers and calculators. 


CIRCUITS AND SOFTWARE FOR ELECTRONICS ENGI- 
NEERS contains hundreds of circuit schematics, block diagrams, 
waveforms and computer programs that have been proven to 
work and meet the highest standards of performance. 


You'll find valuable and reliable information on a variety of design 
problems including: 


¢ exploiting the full potential of an rf power transistor 

¢ interfacing a 10-bit a-d converter with a 16-bit microprocessor 
° operating instrumentation-meter drivers on a 2-V supply 

¢ interfacing opto-isolated RS-232 to achieve high data rates 

¢ enabling a processor to interact with peripherals using DMA 





° a programmable source sets the voltage of E-PROMs Edited by Howard Bierman, 
¢ a TI-59 program tracks satellites in elliptical orbits Managing Editor, Technical— 
* an interface program that links a-d chip with microprocessors ELECTRONICS Magazine 


These creative, new ideas and approaches keep you on top 
of what’s happening in the latest circuitry developments. 


Focused strictly on design problems, CIRCUITS AND 
SOFTWARE FOR ELECTRONICS ENGINEERS delivers 
professional, innovative solutions for your most 
demanding projects. 


*cut design time by adapting proven circuits and 
software to a wide range of applications 


* save money and increase productivity by avoiding 
costly design errors. 

This volume is essential to So whether you are a design engineer, technician or 

supervisor — don't take the chance of being less than on 

top of the latest circuitry developments! 


* design appropriate circuitry to meet the most chal- 
lenging specifications 


LC) Bill me (postage, handling & tax will be added) 
NOTE: All orders under $25 will be sent a pro- 
forma invoice requiring prepayment. 


Please allow four to six weeks for delivery. 
McGraw-Hill knows you will be satisfied, but if for 
some reason you're not, there is a ten-day money- 


[ McGraw-Hill Int'l. Publications Co. eer 7] 
| Attn: ECC | a | 
Before you tackle your next yr ee oe oe. er, Name 
° ® aiagennead, berKsnire 
project, order this England | 
valuable resource today! —_| (Tel. (0628) 23431; Telex 848640) Company | 
Send me _______—__—scopy (copies) of CIRCUITS 
. | AND SOFTWARE FOR ELESTRONICS ENGI Street Address | 
Use the coupon or send in | NEERS for $19.95 each. U.S. residents please _ | | 
include local sales tax. IY a ee a ee 
your company purchase order. | | 
L] Payment enclosed (postage & handling in- 
| cluded) Country | 





_] Bill my company. Purchase order is attached. 


back guarantee that applies on all books. 


TG i a pc Vo ie eg a eo ot fs haa ae pea oe eee ge cetaet tl 
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New Literature 





School’s in session. A prolific pub- 
lisher and distributor of design and 
data manuals, application notes, and 
other assists, Motorola Inc. has re- 
cently added the free Memory Data 
Book; CMOS/n-MOS Special Func- 
tions Data Manual (single copies 
$1.60); a textbook, Introduction to 
Integrated Circuit Layout, by Brian 
Spinks (hardcover $24.95, softcover 
$19.95); and Macrocell Array Design 
Manual (single copies $3.50) to its 
list. For ordering information, speak 
with the company’s Literature Distri- 
bution Center, (602) 994-6561, and 
also ask for their Catalog of Techni- 
cal Literature in Inventory. The 
mailing address is P.O. Box 20924, 
Phoenix, Ariz. 85036. 

[Circle reader service number 421] 


Preceding proceedings. IEEE Press, 
the book-publishing arm of the Insti- 
tute of Electrical and Electronics En- 
gineers, has just announced the pub- 
lication of VLSI: Technology and De- 
sign, material combined and re-edit- 
ed from two special issues of the 
Proceedings. The volume editors are 
Otto C. Folberth, director of science 
and technology for IBM Germany, 
and Warren D. Grobman, manager 
of advanced packaging development 
at IBM’s General Technology Divi- 
sion. Priced at $25.20 for members 
and $41.95 for nonmembers, this 
320-page book should be ordered 
‘from the IEEE Service Center, 445 
Hoes Lane, Piscataway, N.J. 08854. 
A $2 billing charge is added to or- 
ders not prepaid. [Circle 422] 
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High I.Q. Robotics and artificial in- 
telligence are the subject of an ongo- 


ing applications series whose initial 


volumes are edited by William D. 
Gevarter, formerly manager of Auto- 
mation Research and Technology for 
the National Aeronautics and Space 
Administration. Artificial Intelligence 
and Robotics: Five Overviews is de- 
scribed in a leaflet from the publish- 
er, Business/Technology Books, P.O. 
Box 574, Orinda, Calif. 94563; phone 
(415) 839-3370. [Circle 423] 


Hello, Central. The latest modem 
standards are among the topics cov- 


ered in the revised edition of The V- 


Series Report, a paperback about 
data communications that explains 
what the CCITT recommendations 
mean in practical terms. Published 
by Bootstrap Ltd., it’s available for 
$30 from the U.S. distributor, Glas- 
gal Communications Inc., 207 Wash- 
ington St., Northvale, N.J. 07647; 
phone (201) 768-8082. [Circle 424] 


GOERS | 
ETRAVVATY) 


World Class 
industrial Multimeters 





Multimeters. A four-color brochure 
details nine digital and analog multi- 
meters and their accessories—high- 
voltage and radio-frequency probes, 
current transformers, and more. Call 
(800) 821-6327 for a free copy, or 
write to BBC-Metrawatt/Goerz, 
6901 W. 117th Ave., Broomfield, 
Colo. 80020. [Circle 425] 


Red hot. As part of Spectra-Physics 
Inc.’s continuing TDL development 
program, the Laser Analytics Divi- 


An Alternative 
for Advertisers to 
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Editorial: 


Military/Space Electronics Design is 
devoted entirely to international cover- 


age of the military/space segment of the 
electronics industry. Itis produced by ateam 
of experienced technical editors dedicated to 
providing readers with the most complete 
and accurate technical information available. 
A typical issue includes detailed technical ar- 
ticles focusing on significant trends or tech- 
niques authored by industry experts, 
provides in-depth technical articles and in- 
troduces new products. 


Circulation: 


25,000 qualified electronic design engineers 
specifically responsible for the design and 
manufacture of military/space electronic 
equipment and systems, worldwide. 


1985 Rates 


1x 12x 36x 
1 page: $2,050 $1,890 $1,810 
2/3 page: 1,540 1,420 1,360 
1/2 page: 1,270 1.175 1,120 
1/3 page: 820 190 iZo 
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ond cover: $2,850 
3rd cover: 2,/50 
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4 color process: 610 


4 color process spread: 950 


Issue and Closing Dates: 


issue Dates Closing Dates 
February 15, 1985 January 15, 1985 
April 15, 1985 March 15, 1985 
June 15, 1985 May 15, 1985 
August 15, 1985 July 15, 1985 


October 15, 1985 
December 15, 1985 


No Waste Circulation: 


Military/Space Electronics Design is a 
targeted and cost-efficient way to get your 


advertising read by military/space electronic 
equipment design engineers, worldwide. 


September 15, 1985 
November 15, 1985 


For space reservations, call Production Dept. ., 
McGraw-Hill Electronics Publications, 


(212) 512-3140, Ur 
1221 Avenue of the Americas, Ae 7 


New York, N.Y. 10020. asf 
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Editorial: 


Computer Systems Equipment Design is 
devoted entirely to international coverage 
of the computer segment of the electronics 
industry. It is produced by a team of experi- 
enced technical editors dedicated to provid- 
ing readers with the most complete and 
accurate technical information available. 

A typical issue includes detailed technical 
articles focusing on significant trends or 
techniques authored by industry experts, 
provides in-depth technical articles and 
introduces new products. 


Circulation: 


25,000 qualified electronic design engineers 
specifically responsible for the design and 
manufacture of computers and computer 
systems, worldwide. 


New Literature 


sion has published a report entitled 
“Diode Laser Arrays With High 
Power in the 4- to 5-Micron Infrared 
Region,” covering lead-salt arrays 
emitting 100 mW of continuous- 
wave power. It’s available free from 
Customer Service at (617) 275-2650; 
the company is located at 25 Wig- 
gins Ave., Bedford, Mass. 01730. 
[Circle 426] 












Now hear this. A revised chapter of 
the “International Electrotechnical 
Vocabulary,’ covering acoustics and 
electroacoustics and describing lev- 
els, transmission and propagation, 
microphones and other apparatus, 
and more has just. been published by 
the International Electrotechnical 
Commission. For order information, 
write to the Information Officer, 
IEC, at 1 Rue de Varembé, 1211 
Geneva 20, Switzerland, concerning 
publication 50 (801). [Circle 427] 



















Versatile organic compound. Phenol, 
an organic compound widely used in- 
side and outside the electronics in- 
dustry as a resin, is presented in a 
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Editorial: 

Communications Systems Equipment 
Design is devoted entirely to international 
coverage of the communications segment of 
the electronics industry. It is produced bya 
team of experienced technical editors dedi- 
cated to providing readers with the most 
complete and accurate technical information 
available. A typical issue includes detailed 
technical articles focusing on significant 
trends or techniques authored by industry 
experts, provides in-depth technical articles 
and introduces new products. 


Circulation: 

25,000 qualified electronic design engineers 
specifically responsible for the design and 
manufacture of communicatrion equipment 
and systems, worldwide. 
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Pride of the force. A new electronic 


No Waste Circulation: 


Computer Systems Equipment Design is 
a targeted and cost-efficient way to get 


your eee read by computer and com- 
puter systems design engineers, worldwide. 
For space reservations, call Production Dept., 
McGraw-Hill Electrénics Publications, 

(212) 512-3140, VE 
1221 Avenue of the Americas, 


@ 
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recruit to police work, the model 
LPD-2000 argon-laser print detector 
for forensic applications, locates la- 
tent fingerprints previously inaccessi- 
ble. A data sheet is free from Trime- 
dyne Laser Systems Inc., 701 S. 
Kirkman Rd., Orlando, Fla. 32811; 
phone (305) 298-1561. [Circle 433] 









Design is a targeted and cost-efficient way 

to get your advertising read by commu- 
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engineers, worldwide. 
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McGraw-Hill Electronics Publications, 
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Survival in 
the electronic 80’ 
requires better decisions, 


not just better designs. 


With the recent bankruptcies of many hi-tech ventures, more 
companies are coming to the painful realization that the old days 
are gone forever. Today, even a well-designed product may fail in 
the marketplace. 

That's why more and more decision makers turn to 
ElectronicsWeek. The magazine that helps them come up with 
better decisions, not just better designs. 


Analyzing the impact of technology. 


Recognizing and analyzing important trends in technology is 
one of the ways we contribute to the “better” decision making 
process. Because the winners in today’s electronics industry are 
those companies that use this information to help them anticipate 
the technological zigs and zags of today’s highly competitive 
marketplace. 


Voice of the industry, heard every Monday. 


Every Monday, ElectronicsWeek utilizes the largest news 
bureau system in the industry to provide its readers with timely 
technical analysis and information. (We’re the only electronics 
magazine with full-time editorial bureaus in Japan, London, Paris 
and Frankfurt. 

It is this worldwide perspective that attracts subscribers from 
every part of the globe. If you’re not one of them, perhaps you 
should subscribe. 

Do it today. It isn’t going to get any easier 
out in the jungle. 
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POSITIONS VACANT 
Electronics Technology — Arkansas’ lar- 


gest community college is seeking an in- 
structor to teach in a three-year electronics 
program leading to an advanced certificate 
in microprocessing technology. MSEE 
preferred; BSEE or related degree required 
with industrial experience considered. Liber- 
al benefits available. Located in a growing, 
industrial community at the foot of the 
Ozark Mountains. Apply to: Office of Person- 
nel, Westark Community College, P.O. Box 
3649, Fort Smith, AR 72913. EOE. 


FACULTY POSITIONS VACANT 


Faculty and Research Staff Positions — 
Massachusetts Institute of Technology — 
The Department of Electrical Engineering 
and Computer Science seeks candidates for 
faculty and research staff positions starting 
in September 1985. We anticipate openings 
for anumber of junior faculty appointments 
for individuals who are completing, or who 
have completed, a doctorate. We are inter- 
ested in candidates in the specific areas des- 
cribed below. Faculty duties include teach- 
ing at both the graduate and undergraduate 
levels, research, and supervision of theses. 
Computer Science — We are especially 
interested in candidates in experimental 
aspects of Computer Science (e.g., 
systems, architecture, networks, graphics, 
man-machine interaction, knowledge-based 
applications). Integrated Circuit/Systems 
Design and Technology. As part of an ex- 
panding M.I.T. program in microsystems, a 
new faculty member would be expected to 
contribute to research in design automation 
for integrated circuits and systems, and/or 
to the development of novel integrated 
systems, which might include materials 
other than silicon and such devices as mi- 
crosensors and microactuators. Electrody- 
namics and Electromechanics — A faculty 
member in this area would be expected to 
conduct research in experimental aspects of 
electrodynamics and/or electromechanics, 
such as magnetic recording, electromagne- 
tic sensing, machines /actuators, or plasma 
dynamics. Research Associate positions 
may be available in the above areas. Re- 
search staff devote their time principally to 
research, with opportunities for teaching or 
thesis supervision when appropriate. A 
doctorate or equivalent experience is 
required. Research Associate salaries range 
from $25,000 to $40,000, depending on 
background and experience. All candidates 
should write to the address below, describ- 
ing their professional interests and goals and 
indicating for which of the above positions 
they are applying. Applications should in- 
clude a curriculum vitae and the names and 
addresses of three or more references. Ad- 
ditional material describing the applicant’s 
work, such as papers or technical reports, 
would also be helpful. All candidates should 
indicate citizenship and, in the case of non- 
US citizens, describe their visa status. Alth- 
ough primarily interested in appointments in 
the specific technical areas described 
above, we will also consider exceptionally 
strong junior or intermediate level can- 
didates with interests in other fields of elec- 
trical engineering and computer science. 
Opportunities for such appointments are 
very limited. Individuals wishing to be con- 
sidered in this category should so state and 
should arrange to have three letters of 
recommendation sent directly to the 
address below. (Applications in this category 
will not be considered until three letters of 
recommendation are in hand.) Send all ap- 
plications to: Prof. F. C. Hennie, Room 38- 
435, Massachusetts Institute of Technology, 
Cambridge, MA 02139. M.I.T. is an equal op- 
portunity /affirmative action employer. 
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POSITIONS VACANT 


Gulf South Opportunities! Numerous open- 


ings in the Gulf Coast area for electronic 


engineers in the medical, computer and 


defense industries. All fees paid. For con- 
sideration send resume or call collect to Ann 
Jernigan, Snelling and Snelling, 428 Plaza 
Bldg., Pensacola FL 32505, (904) 434-1311. 


E.E. Logic Board Design Engineer — 2 yrs. 
expr., VTD, DEC, VT220 compatible. Call 
Roger at Questeq (203) 967-4000. 


XEROX 299 
TELECOPIER 


To enable you to get your 
Classified Advertising type- 
written copy into this section 
at the last possible minute, 
we’ve installed a XEROX 295 
TELECOPIER (which also 
receives copy from other 
makes) in our New York home 
Office. 

If you have a telecopier, 
just call the number below to 
see if your equipment is com- 
patible. If you don’t have a 
telecopier, call and we'll help 
you locate the nearest one. It 
could even be in your own 
firm or building. 

NOTE: The Xerox 295 can- 
not accept photos or art, but 
as always, there is no charge 
for typesetting and layout 
service. 





CALL 
(212) 512-6800 








Are you in 
your first 
engineering 
job? 


Are you | 
thinking 
about where 


you go 
from here? 


This book is a practical how-to-do-it 
guide from Graduating Engineer that 
you can put to use right now—articles 
like “How to Get a Good Performance | 
Appraisal”, “The Importance of a Men- 
tor”, “The Road to $50,000 a Year”, 
“Winning at Office Politics’ —and many 
more. Send for this book today and 
begin to move ahead in your career. 


GRADUATING ENGINEER WI)" 
P.O. Box 900 Che 
New York, NY 10020 PHIL 


Please send me __ copies of “Moving 
Ahead in Your Career” at $9.95 each. 


Enclosed is my check/money order 
made out to Graduating Engineer for 


$ 
Name 
Address 


City/State/Zip 
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THE MICRON CHALLENGE 


Learn to Make This Die, and Every Die, Good. 








Would you like to: 


DESIGN this silicon? Micron’s goal is to produce the best DRAMs 
PROCESS this silicon? ° to the highest measured standards 
CHARACTERIZE this silicon? of quality and reliability 

ASSEMBLE this product? ¢ delivered on time at the lowest price 
TEST this product? in the world. 

QA and R this product? 

SELL this product? Help us rise to this challenge. 


Contact: 


IC RON Shannon Davis-Jones 
Professional Recruitment 
TECHNOLOGY, INC. Micron Technology 

2805 E. Columbia Road 
Boise, Idaho 83706 
208-383-4000 





Please include resume of experience, salary and college transcripts. Invest where you work, 
where your efforts determine the success of your investment. 


QQ... “We're building our reputation on innovation.” 


An Equal Opportunity / Affirmative Action Employer. 
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Don’t be a week behind. 





Order your own copy 





of ElectronicsWeek. 


Reading a crumpled, dog-eared copy of 
ElectronicsWeek is better than nothing. 

But it’s not better than reading your 
own copy. Fresh and up-to-date. 
Addressed to you personally. Because 
there are a number of things wrong with a 
routing list. 

By the time your copy gets to you the 
technology in the fast-moving electronics 
industry may have already changed. 

How may times have you wanted to clip 


an article? And didn’t because you were 
afraid to incur the wrath of the next guy 
on the list? 

Don’t put it off any longer. Fill out the 
subscription card now. (If there is no 
subscription card please write to: 
ElectronicsWeek, CN 807, Martinsville, 
NJ 08836 or, Subscription Dept., 
European Circulation Center, Maidenhead 
SL6 ZQL, England.) 

Be a week ahead for a change. 
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Editorial 


1985 WILL BE GOOD— 


IF...PERHAPS...MAYBE... 


Il the curves will continue to head upward 

in 1985, says our Annual Market Report 
(p. 61), even though the rate of ascent will be 
somewhat flatter than it was during the initial 
stages of the recovery early last year. On the 
other hand, there is some thought that the 
growth projections—most notably that world- 
wide production of electronic equipment will 
increase 17% a year until 1988—might be too 
conservative. The reason, says one analyst, is 
that prospects have brightened over the past 
few months. On still another hand (economists 
are permitted—indeed, need—at least three 
hands, not to mention heads), the poor perfor- 
mance of the semiconductor industry in the 
last quarter of the year just ended casts a 
shadow over the whole exercise. 

At the same time, and also on the down side 
of the ledger, projected capital spending for 
next year will fall almost 2%, according to 
figures from the “31st Annual McGraw-Hill 
Fall Survey of Preliminary Plans for New 
Plants and Equipment, 1984-86.” Not only 
that, but with the Reagan Administration’s 
economic policy still subject to conjecture, tri- 
al by leak, and the slings and arrows of David 
Stockman’s Office of Management and Bud- 
get, it is difficult to make plans for spending 
or predict the economy’s health beyond the 
| day after tomorrow. (If all the conflicting ad- 
vice about what to do is not enough to make 
one tremble, consider also that Treasury Secre- 
tary Donald Regan admits that his department 
never estimated the effects on the economy of 
its tax-reform proposal, perhaps the most far- 
reaching such change in history.) 

What’s becoming evident is that the Admin- 
istration is thrashing about seeking a place to 
go. Because everyone else seems willing to pro- 
vide free directions, here are ours. 

We begin, as any economist would, by as- 
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suming that certain truths are self-evident. For 
one thing, if the whopping deficit is not re- 
duced, either by new tax regulations or in- 
creased taxes (in some cases, the same thing), 
or by slashes in spending, the whole boom is 
liable to go crash—and then all the fine plans 
and expectations won’t be worth the paper 
they’re printed on. For another, the interest 
rate must come down, or else financing for 
expansion will be pushed out of the reach of 
business; at the same time, innovation and ex- 
pansion would be stifled by a shortage of capi- 
tal. Thus, to make those optimistic predictions 
come true, the deficit must be cut—by reduc- 
ing outlay, including that for defense—and in- 
terest rates must be reduced. 


Ss’ what kind of year will 1985 be for the 
electronics community? Well, it will be 
good, but not that good; or it will be better 
than the last half of 1984; or it will be flat 
with a slump in the last quarter. The point is 
that the indicators look good, but so much 
depends on the inclination of President Rea- 
gan that it is difficult not to be at least a little 


bit worried. Much was written before the elec- 


tion campaign that a second-term Reagan, 
without another election to be concerned 
about, could show his true colors and strive to 
secure his place in history. Fair enough; the 
voters have decided that they are comfortable 
with that prospect, even so far as to know and 
like what those colors will turn out to be. But 
while he takes soundings and watches the in- 
fighting of his advisers, the economy is ap- 
proaching a fork in the road. It’s time for a 
strong signal from the White House about pri- 
orities in deficit reduction, spending cuts, tax 
reform, and the like. 

Earlier, we mentioned “economic policy.” 
Has anyone out there seen one? 
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Automate now... 


So em 
we Sh Be me 
= Oe ae 


This new high speed sequence, insert, and 
clinch system just made molded SIPs an important 
component design for large volume users. 


Only Universal's “Convertible SIP System” @ Has sensitive edge operator protection, and aesthetic 
a Automatically inserts high, medium or low profile molded noise abatement enclosures. 
Single In-Line Packages with 2, 4, 6, 8 and 10 leads. = Can be easily converted on your manufacturing floor with 
@ Has acycle rate up to 3,600 an hour, depending on automatic board handling to become part of an integrated 
insertion pattern and magazine location. Pass-Thru™ system. 
= Can virtually “brickwall” SIPs because of its high density = Is controlled by new software that Is more “user friendly” 
insertion tooling. and designed to grow with all Pass-Thru Il modular systems. 
@ Is available with from 22 to 46 programmable random Send for more information on the only automated 
access magazines. component insertion system the future can't obsolete, 


_ mHas an indexing rotary table with an 18"x 18" insertable or contact your Universal sales engineer today. 


area as standard. 


@ |s supported by the largest worldwide team of technical 
experts in the industry. 






Subsidiary JT Ty CORPORATION 
Universal Instruments Corporation 
Box 825, Binghamton, New York 13902 
Tel: 607/775/1747 TWX: 510/252/1990 


Circle 901 on reader service card 





Factory automate later. 
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Circle 902 on reader service car 


